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INTERCHANGEABILITY GUIDE 
(MANUFACTURERS ARRANGED ALPHABETICALLY) 
Direct replacements were based on similarity of electrical and mechanical characteristics as shown In currently 


published data. Interchangeability in particular applications is not guaranteed. Before using a device as a substitute, the 
user should compare the specifications of the substitute device with the specifications of the original, 


Texas Instruments makes no warranty as to the Information furnished and buyer assumes all risk in the use thereof. No 
liability is assumed for damages resulting from the use of the Information contained in this list. 













FAIRCHILD 
EXAMPLE OF NOMENCLATURE 
75450B D Cc 
Temperature Range 
D = Ceramic DIP Cc = Commercial 


0°C to 70°C 
M # Military 
~56'C to 128°C 


P = Plastic DIP 
T = Plastic Mini DIP 

R = Ceramle Mini DIP 
F = Flat Package 


FAIRCHILD TIDIRECT FAIRCHILD TI DIRECT 
REPLACEMENT REPLACEMENT 

55450A SN55450B 75450A SN75450B8 
554508 SN554508 75450B SN754508 
55451A SN554518 75451A SN75451B 
55451B SN55451B 75451B SN75451B8 
55452A SN55452B 75452A $N75452B 
554528 SN55452B 75452B SN75452B 
55453A SN55453B 75453A SN75453B 
554538 SN55453B8 754538 $N75453B 
55454A SN55454B 75454A SN75454B 
55454B SN55454B8 75454B SN75454B 
55460 SN55460 75460 SN75460 
55461 SNS5461 78461 SN75461 
55462 SN55462 75462 SN75462 
55463 SN55463 75463 SN75463 
55464 SN55464 75464 SN75464 
55470 SN55470 75470 $N75470 
55471 SN55471 75471 SN75471 
55472 SN55472 75472 SN75472 
§5473 SN55473 715473 SN75473 
55474 SN55474 75474 SN75474 
75430 $N75430 9665 ULN2001A 
75431 SN75431 9666 ULN2002A 
75432 §N75432 9667 ULN2003A 
75433 $N75433 9668 ULN2004A 


75434 SN75434 
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EXAMPLE OF NOMENCLATURE: 

















TT 























wy -1 D 
[__ Prefix] EB “Temperature Range _ __ Package 
1 =-55 Cte 125°C 0 = Ceramic DIP 
—§=0'Cto 70°C N= Plastic DIP 
ITT TH DIRECT WT TI DIRECT 
ers REPLACLISENY eee REPLACEMENT 
ITT55450 SNO5450B ITT75456 SN75450B 
IVTS5451 SN55451B ITT75451 SN75451B 
(1 TE5452 SN55452B ITT 75452 SN75452B 
10135453 SN554538 IT175453 SN75453B 
IVT55454 SN55454B I1T75454 SN75454B 
1T1S5461 SNS5461 17T75461 SN75461 
MOTOROLA 
EXAMPLE OF NOMENCLATURE: 
75152 Pp 
Type Number, Rackage 
L. = Ceramic DIP 
P = Plastic DIP 
MOTOROLA TI DIRECT MOTOROLA 1 DIRECT 
REPLACEMENT REPLACEMENT 
MC75450 SN75450B MC75460 SN75460 
MC 75451 SM75451B 1.075461 SN75461 
MC/5452 SM75AS2B PIC75462 SN75462 
MC75453 SN754536 MC75468 SN75463 
MC75454 SN7545-13 MC75164 SN75464 
NATIONAL 
EXAMPLE OF NOMENCLATURE: 
DS 75 163 N 
a Prefix | Temperature Range | Type Number q] Package | 


NATIONAL 





DSS5454 
DS55460 
DS55461 
DS55-402 
DSS5463 
0S55464 


=Q'C to 70°C 





55 = --55 C to 125°C 
75 


TI DIREC 
_REPLACEMENT 

“SN554508 

SM554516 
N55452B 
55452R 
N554548 
55460 


ny 
wo 


nn 


on 


7 0n G 
7 > 


wn 















N= Plastic DIP 
J + Ceramic DIP 


NATIONAL T! DIRECT 

brett ca nent oe REPLACEMENT 
DS75450 ~"SN75450B 
0575451 SN75451B 
DS75452 SN75452B 
DS75453 SN75453B 
DS75454 SN75454B 
DS754¢G0 SN75460 
DS75461 SN75461 
DS75462 SN75462 
DS75463 SN75463 
OS$75464 SN75464 


SIGNETICS 


EXAMPLE OF NOMENCLATURE: 
75454B Vv 


Type Number 








Package 





A = 14-pin Plastic DIP 
FH = 14-pin Ceramic DIP 
V = 8-pin Plastic DIP 


SIGNETICS Ti OIRECT SIGNETICS YE BIRECY 
REPLACEMENT ee REPLACEMENT 
554508 SN55450B 75450B SN754506 
55451B SN55451B 75451B SN751513 
55452B SN55452B 75452B SN754528 
55453B SN55453B 75453B SN75453B 
55454B SN55454B 75454B SN75454B 
SPRAGUE 


EXAMPLE OF NOMENCLATURE: 


ULN 2068 B 
| Type Number | Package Rane Seay 
A = Plastic DIP (N desianation for TI) 
B = Plastic DIP with heatsink lead frame 
(NE designation for Tl) 
M = Plastic mini-DIP (P designation for TI) 





J = Ceramic DIP (TH designation} 














SPRAGUE TI DIRECT SPRAGUE Ti DIRECT 
REPLACEMENT REPLACEMENT 
UDN2841 UDN2841 ULN2003A ULN2003A 
UDN2845 UDN2845 ULN2GU4A ULN2004A 
UDN3611 SN75471 ULN2005A ULNZ005A 
UDN3612 SN75472 ULN2084 ULN2064 
UDN3613 SN75473 ULN2065 UL.N2065 
UDN3614 SN75474 ULN2066 ULN2086 
UDN5711 SN75476 ULN2087 ULN2067 
UDN5712 SN75477 ULN2068 ULN2068 
UDN5713 SN75478 ULN2069 ULN2069 
UDN5714 SN75479 ULN2074 ULN2074 
ULN2001A ULN2001A ULN2075 ULN2675 





ULN2002A ULN2002A 


SELECTION GUIDE 





DRIVERS WITH LOGIC GATES 


Military Temperature Range (—55°C to 125°C) 


SWitcHing | MAX RECOMMENDED | DRIVERS | INTERNAL 
OUTPUT PER LOGIC GATE FUNCTION PACKAGE 


CLAMP 
VOLTAGE 
cuRRENT [Package | piopes |" ano [ NaND [on [won| VPN 


EE a ee a 
18 


rswesago | | Td 

rensest | SNEsa62 —[aneeeas —[eBAEe | Id 
rsnesa7o_| | S| id 
[snesavs | Snsea7a _|eneseva | snesava | sa 





Commercial Temperature Range (0°C to 70°C) 

















[MAX RECOMMENDED | DRIVERS | INTERNAL |_| 
SWITCHING ceie ibe pag LOGIC GATE FUNCTION PACKAGE 


OPTIONS 
vouraa CURRENT PACKAGE | piopes | AND | NAND [OR | NOR | 


300 mA Ae te 
SN75431 Sue SN75433 | SN75434 
J, N 


ae 300 mA a 


Pa eee ee 
30V rsn7eae1_| sw7eae2 | sw7eaes | Sn7eaee | 1G, 
S00 mA a 




























35 V 500 mA psn7s4a7_ | | NE 
a 
300 mA 


350 mA aa ee ae SN75446 | SN75447_ | SN75448 | SN75449 
| __— __| sn75411_| SN75412_|SN75413_| SN75414 nee a 
| yes [sn75416 | SN75417_ | SN75418 SN75419 | NE | 
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SELECTION GUIDE 





DRIVERS WITHOUT LOGIC GATES 


Commercial Temperature Range (0°C to 70°C) 


MAX RECOMMENDED DRIVERS | INTERNAL 
SWITCHING PACKAGE 
OUTPUT PER CLAMP DEVICE TYPES 
VOLTAGE OPTIONS 
CURRENT PACKAGE | DIODES 
YES ULN2064 —_ ULN2066 ULN2068 
SN75064__— SN75066 SN75068 
}  — | ULN2074_—— SN75074 
|} — | UDN2841_ _—-UDN2845 


Yes 
YES ULN2001A__ULN2002A___ULN2003A 
ULN2004A _ULN2005A 


ULN2065 ULN2067 ULN2069 
SN75065 SN75067 SN75069 
ULN2075 SN75075 
SN75465 SN75466 SN75467 
SN75468 SN75469 





SN75067, 
SN75069, 


SN75075, 
ULN2065, 


Minimum Latch-Up Voltage—V 





Maximum Rated DC Output Voltage—V 
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PERIPHERAL DRIVER SELECTION GUIDE 





OUTPUT VOLTAGE 
vs 
OUTPUT CURRENT 


ULN2065, 
ULN2064, ULN2067, 


ULN2066,-—ULN2069, 
ULN2068, ULN2075 © 


SN75067, 
SN75069, 


55450B/ , | SN75075 
75450B, 


55460/ 


Low-Level Output Voltage or 
Collector-Emitter Saturation Voltage — V 





Output Current—A 





VOLTAGE CURRENT PRODUCTT 
vs 
PROPAGATION DELAY TIME 


SN75065, SN75067, } 
SN75069, SN75075, § SN75066, 
UDN2841, UDN2845, 4, by SN75068, 


PTeehies 
75416 


Voltage-Current Product—V-At 





10 100 200 400 700 1000 2000 
Rene Delay Time (Typical)—ns 
tThis is the product of the minimum latch-up voltage and the maximum recommended output current. 
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THERMAL INFORMATION 








THERMAL RESISTANCE 


JUNCTION-TO-CASE 
PACKAGE PINS THERMAL RESISTANCE 
Resc CCM) 
J ceramic dual-in-line 14, 16 
(glass-mounted chips) 


i i tT 
J ceramic dual-in-line 14, 16 o9t 
(alloy-mounted chips) 


JG ceramic dual-in-linet 
Ce 


JG ceramic dual-in-line 
(glass-mounted chips) 





JUNCTION-TO-AMBIENT 


THERMAL RESISTANCE 
Resa CCW) 





tin addition to those products so designated on their data sheets, all devices having a type number prefix of “SNC” or “SNM,” or a suffix of 


"1/883" have alloy-mounted chips. 


J PACKAGES 





N PACKAGES NE PACKAGES 


ie 


14 PIN 








JG 


PACKAGE 


P 
PACKAGE 
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THERMAL INFORMATION 





CERAMIC DUAL-IN-LINE PACKAGES 


These curves are for use with the continuous dissipation ratings specified on the Individual data sheets. Those ratings apply up to the temperature 
at which the rated level Intersects the appropriate derating curve or the maximum operating free-air temperature. 


DISSIPATION DERATING CURVE 


NEE EEE 
ia 


1400 







1300 





1200 
J (Alloy-Mounted Chip) tT 


Sit P NK JG (Alloy-Mounted Chip)t 


KENNET 
COURS SSS 
Genaaa insta 





1100 


1000 





900 





800 


700 





600 





J (Glass-Mounted Chip) NL ee . : 


500 





Maximum Continuous Dissipation—mW 








400 





25 100 125 
Ta—Free-Air Temperature—°C 


Tin addition to those products so designated on their data sheets, all davices having a type number prefix of “SNC” or “SNM”, or a suffix of 
“/883" have alloy-mounted chips, 
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THERMAL INFORMATION 





PLASTIC DUAL-IN-LINE PACKAGES 


These curves ara for use with the continuous dissipation ratings specified on the Individual data sheets. Those ratings apply up to the temperature 
at which the rated level intersects the appropriate derating curve or the maximum operating free-air temperature, 


DISSIPATION DERATING CURVE 


1200 


1000 Pex 


900 


800 


700 


600 


500 


Maximum Continuous Dissipation — mW 


400 







300 





0 35 40 45 50 55 60 65 70 


200 


100 





25 3 


Ta — Free-Air Temperature — °C 
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THERMAL INFORMATION 





PLASTIC MEDIUM-POWER DUAL-IN-LINE PACKAGE 


These curves are for use with the continuous dissipation ratings specified on the individual data sheets. Those ratings apply up to the temperature 
at which the rated level intersects the appropriate derating curve or the maximum operating free-air temperature. 


DISSIPATION DERATING CURVE 
2100 


/ 


LETTE 
GAWAWOWAWOMOWOTON/ AD 


2000 










1900 


|| 


ig 


1800 


1700 


fl LL 


LAL 
LL EE 


1600 


1500 


1400 


VLE 
AL IE 


1300 


1200 


1100 


1000 


900 


800 


Maximum Continuous Dissipation—mW 


700 


600 


500 


400 


300 


200 


100 





25 30 35 40 45 50 65 60 65 — 70 
Ta—Free-Air Temperature— C 
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ORDERING INSTRUCTIONS AND MECHANICAL DATA 





ORDERING INSTRUCTIONS 
Electrical characteristics presented in this data book apply for the circuit type(s) listed in the page heading, unless 


otherwise noted, regardiess of package. The availability of a circuit function in a particular package is indicated by an 
alphabetical reference above the pin-connection diagram(s). These alphabetical references refer to mechanical outline 


drawings shown in this section. 
Factory orders for circuits described in this data book should include a three-part type number as explained in the 


following example. 


EXAMPLE: (SN  75451B _JG 


(1. Patin) 3. Package 


MUST CONTAIN TWO OR THREE LETTERS MUST CONTAIN ONE OR TWO LETTERS 















SN Ti Interface Products 
SNM Mach IV, Level | ec a 
SNC Mach IV, Level III (From Pin-Connection Diagram on Individual Data Sheet) 


STANDARD SECOND-SOURCE PREFIXES 


{TT ITT Semiconductors MC Motorola 
DS National ULN Sprague 
or 
UDN 





2. Unique Circuit Designator 
Including Temperature Range 





MUST CONTAIN FOUR TO SIX CHARACTERS 


Examples: 9665 
75473 
75450B 
2005AC 





Circuits are shipped in one of the carriers shown below. Unless a specific method of shipment is specified by the 
customer (with possible additional costs), circuits will be shipped in the most practical carrier. 


—Slide Magazines 
—A-Channel Plastic Tubing 
—Sectioned Cardboard Box 
~Individual Plastic Box 
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ORDERING INSTRUCTIONS AND MECHANICAL DATA 





J ceramic dual-in-line packages 


These hermetically sealed dual-in-line packages consist of a ceramic base, ceramic cap, and a 14- or 16-lead frame. 
Hermetic sealing is accomplished with glass. The packages are intended for insertion in mounting-hole rows on 0.300 
(7,62) centers (see Note a). Once the leads are compressed and inserted, sufficient tension is provided to secure the 
package in the board during soldering. Tin-plated (“‘bright-dipped’’) leads require no additional cleaning or processing 


when used in soldered assembly. 


0.025 


14-PIN J CERAMIC 


0.786 (20,0) 
0.765 (19,1) 


OOOO OO® 


(0,63) R NOM 


0.310 (7,88) 


vendre 


o207.in OMOOOOO 


—=— 
0.245 (6,22) 


0.020 (0,51) MIN 0.070 (1,78) MAX 14 PLACES 


0,050 
(1,27) NOM 


- SEATING PLANE 
90° 


14 PLACES \t- 


0.014 (0,356) 0,130 {3,30} 


0.008 (0,203) MIN 
14 PLACES 


GLASS 
SEALANT 


0.030 (0,76) Min 
14 PLACES 


0.023 (0,584) 
>| 0.015 (0,381) 4 PLACES 


0.100 (2,54) 
0.070 (1,77) PIN SPACING 0.100 (2,54) TP. 
4 PLACES (See Note b) 


Falls within JEDEC TO-116 and MO-001AA Dimensions 


16-PIN J CERAMIC 


POe090eG 


0.025 (0,63) R NOM 


0.310 (7,88) 
0.290 (7,36) 


0.280 (7,11 
0.245 (6,22) 


Af 0.050 (1,27) NOM 


ODOOOOOO 


0.070 (1,78) MAX 16 PLACES 


GLASS 


0.200 (5,08) SEALANT 


- SEATING PLANE 


alla DSi tase (0,366) 94 
0.008 (0,203) 
16 PLACES 


105° 
16 PLACES 


NOTES: a. Al! dimensions are in inches a 


b. Each pin centerline is located 





MAX 
0.020 (0,51). ‘0.030 (0,76) MIN 
MIN 12 PLACES 


30 (3,30) 0,023 (0,584) 4 
MIN ct ne (0,381) TEEEAPER 
0.012 (0, _ MIN 


APLACES Man 9.050 (1.27) 4» aces 
PIN basa 0,100 (2,54) T.P. 0.016 (0,38) 
Note b) 





nd parenthetically in millimeters. Inch dimensions govern. 
within 0.010 (0,26) of its true longitudinal position. 
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ORDERING INSTRUCTIONS AND MECHANICAL DATA 





JG ceramic dual-in-line package 
This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and an 8-lead frame. Hermetic 
sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows on 0.300 (7,62) centers 
(see Note a). Once the leads are compressed and inserted, sufficient tension is provided to secure the package in the 
board during soldering. Tin-plated (‘‘bright-dipped’’) leads require no additional cleaning or processing when used in 
soldered assembly. 


8-PIN JG CERAMIC 


0.400 (10,2) 
0.366 (9,0) 


OOO® 


0.025 (0,63) A NOM 
& & 0,310 (7,88) 


0780 (7.1) OOOO 


0.245 (6,22) 
0.070 (3,78) MAX 8 PLACES 
0.060 (1,27) NOM 
7 GLASS 
SEALANT 
196° 0,030 (0,76) MIN 
90 6 PLACES 
0.014 (0,356) 


8 PLACES Panag ditt ech 0.023 (0,564. 
wit 0.008 (0,203) 0.130 (3,30) al ET 
8S PLACES MIN a PLACES 
0.065 (1,65) 
0.015 (0,38) 


4PLA 
CES PIN SPACING 
0.100 (2,54) T.P. 
{See Note b} 
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ARBERIRG INSTRECTIONS ANB MECHANICAL DATA 


TT ET TI NET RL TEI EE ELT TE Te IF 








WN and NE plastic dual-in-line packages 


These dual-in-line packages consist of a circuit mounted on a 14- or 16-lead frame and encapsulated within an electri- 
cally nonconductive plastic compound. The compound will withstand soldering temperature with no deformation and 
circuit performance characteristics remain stable when operated in high-humidity conditions. The packages are intended 
for insertion in mounting-hole rows on 0.300 (7,62) centers (see Note a). Once the leads are compressed and inserted, 
sufficient tension is provided to secure the package in the board during soldering. Leads require no additional cleaning 
or processing when used in soldered assembly. The NE package has internal metal tabs connecting the two or three 
central leads on each side for better heat dissipation. 





14-PIN N AND Nk PLASTIC 


0.770 (19,6) 





0.710 {18,0) 


OOO OOO® 
(\ ae 


¢ 0.093 (2,36) R NOM 
mi -0.300 + 0.010 0.110 (2,79) NOM 
(7,62 £ 0,26) PV UV UU 
0.250 t 0.010 6 
een OOO OOO® 


0.¢29 (2,03) NOM 


Pp 






-»| }*-0.070 (1,78) MAX 14 PLACES 
\ a = ae 0.020 (0 (0.51 51) 
oe 
0.010 (0.25) NOM 9 009 15 og) MAX 
—— SEATING PLANE - --——— 
0.033 (0,83) MIN 
14 PLACES 
T4PLACES , \t-4— 0.011 + 0.003 a 


0.018 + 0.003 
{0,279 + 9,076) 0,125 (3,17) MIN Bes aes 457 40,076) 
ISEEACES 0.075 0.020 ,.} [4 14 BLACES 
(1,99 + 0,51) 


4 PLACES PIN SPACING 0.100 (2,54) T.P. 
{See Note b) 





Falls Within JEDEC TO-116 and MQ-091AA Dimensions 


| ae AL EN eee Ne te panes 


16-PIN N AND NE PLASTIC 


+———— 0.870 (22,1) MAX 


@OQ HOODOO 










& q 
a = 0,399 t 0.010 0.093 (2,36) R NOM 
+ 
(7,62 + 0,26) 0.160 (4,04) NO“ — 
ed '- 0.250 + 0.010 
nace OOOOO OOO 
i +- 0.080 (2,03) NOM 
ed '- 0,070 (1,78) MAX 16 PLACES. 
| = | fr 9070 «4.781 














ie : 9.026 (ost, | 
0.090 (8.25) NOM 9 209 15, t wax MAIN 
~~SEATING PLANE 
398; 0.033 (0,83) MIN 
le 16 PLACES 
TePLaces IL 0.011 + 0.003 {he 0.018 + 0.003 
(0,279 ¢ 0,076) 0.125 (3,17) MIN (0,457 + 0,076) 
1S PLAC p : 
S PLACES 0.098 (2,41) 16 PLACES 
2.015 (0,38) | L. ue 0.100 (2,54) T.P. 
4 PLACES (Sen Note b) 
ALTERNATE SIDE VIEW 
Package conficuretion of 
kr eae —>{  }*-0.070 (1,78) MAX 16 PLACES 
altarnative sidevices) is MIN’ 
at the option of Tt. 0.200 (8,¢8) MAX 
| 0.033 (0,83) MIN 
12 PLACES 
0.125 (3,17) MIN ~>| | 0.018 20.003 
(0,457 4 0,076) 
0.095 (2,41) 16 PLACES 
0.615 (0,38) 


PIN SPACING 0.100 (2,54) T.P. 


STLACES (See Note b) 








NOTES: a. All dimensions are in inches and parenthetically in millirneters. Inch dimensions govern. 


b. Each pin centerline is located within 0.010 (0,26) of its true longitudinal position. 
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a a Fe ae ee re ae er ee ee oe ee 
P dual-in-line plastic package 


This dual-in-line package consists of a circuit mounted on an 8-lead frame and encspsulated in an electrically 
nonconductive plastic compound. The compound will withstand soldering temperature with no deformation and 
circuit performance characteristics remain stable when operated under high-hu:midity conditions. This package is 
intended for insertion in mounting hole rows on 0.300 (7,62) centers (see Note a). Once the leads are compressed and 
inserted, sufficient tension is provided to secure the package tn the beard during soldering. Leads require no additional 
cleaning or processing when used in soldered assembty. 


eRe OR RRR a OA AER TIO ETE RI ES SY ENTE 


8-PIN P PLASTIC 















ae OTINNID IE oo 








“ ‘, 
INDEX DOT rae * 
; \ 
& « {j}. \ 
0.300 7.62) tT» _} ra 
(Se Noten OOO® iy e 
0259-0010 o 0670 (1,781 MEX / 
16.35» 0.0265 | BPLACES 





GAUGE PLANE wed [Ly 2933 RAI iN 
| "| BPLACES 
u 


0.630 10,76) 
0.000 10,00) 
\ ' | |. 0018 o0n3 
‘ 0011: Gou2 . all aa 
ni 0.279 0.076) | Maelactse: 
B PLACES 1nd 12541 P ree 
O PLACES 


See Note tet 






B PLACES 





Loe eS hie 


Fond een sateen ore melden tiinicin dene baat heeinthe emaatnidmad denen ieedneteteentaeanndiaeatinietamiens areata tsemimammndzateatetiaraberne tic dieainthdiaaeieadenita daaaiaaieseiaaiadbaatadddaushebeaent 


NOTES: a. AI dimensions are in inches and parenthetically in millinieters. Incn dimensicns govern. 
Each pin centerline is within 0.005 (0,127) radius of true pasition at the geuge plane with maximum material condition and unit 


installed. 
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TI Sales Offices 


ALABAMA: Huateville 500 Wynn Drive. Suite 514. Huntsville. 
AL 35805. (205) 837-7530 


ARIZONA: Phoeanis, PO Box 35160. 8102 N 23rd Ave . Suite 
A. Phoenix, AZ 85069. (602) 249-1313 


CALIFORNIA: Costa Mesa, 3186J Airway, Costa Mesa. CA 
92626, (714) 540-7311: El Se unde, 831 S Douglas St. El 
Segundo. CA 90245. (213) 973-2571. San Diego, 4333 View 
fudge Ave . Suite B . San Diego. CA 92123. ( 14) 278-9600: 
Sunnyvale, PO Box 518. 776 Palomar Ave . Sunnyvale. CA 
94086. (408) 732-1840 


COLORADO: Denver, 9725 E Hampden St . Suite 301. Denver. 
CO 80231. (303) 695-2800 


CONNECTICUT: Hamden, 2405 Whitney Ave . Hamden. CT 
06518. (203) 269-0074 


FLORIDA: Clearwater, 2280U S Hwy 19N | Suite oe var 
water, FL 33515. (813) 796-1928. Ft. Lauderdate, 2765 
62nd. Suite A. Ft Lauderdale, FL 33309. (305) 973- 8509 
Winter Park, 1850 Lee Rd . Suite 115. Winter Park, FL 32789. 
(305) 644-3535 


GEORGIA: Atianta, 3300 Northeast Expy . Suite 9. Atlanta. GA 
30341, (404) 452-4600 


ILLINOIS: Arlington Heights, 515 W Algonquin. Artington 
Herghts, IL 60005. (312) 640-3000 


INDIANA: Fi. Wayne, 2020 Inwood Or. Ft Wayne. IN 46805 
{219} 424-5174. indianapotis, 2343S Lynhurst. Suite J-400 
indianapolis, IN 46241. (397) 248-8555 


MARYLAND: Baltimore 1 Rutherford Pl . 7133 Rutherford Rd . 
Baltimore. MD 21207. (301) 944-8600 


MASSACHUSETTS: Waltham, RTC (Boston Tech Center 400-2 
Totten Pond Rd . Waltham, MA 02154. (617) 890-6671 


MICHIGAN: Southfield, Centra! Park Plaza. 26211 Central Park 
Bivd . Suite 215. Southfield. MI 48076. (313) 353-0830 


MINNESOTA: Edina, 7625 Parklawn. Edina. MN 55435. (612) 
830-1600 


MISSOURI: Kansas City, 8080 Ward Pkwy . Kansas City. MO 
64114. (816) 523-2500: St. Louis. 2368 Schuetz Rd . St 
Louis. MO 63141. (314) 432-3333 


NEW JERSEY: Clark, 292 Terminal Ave West. Clark. NJ 
07066. (201) 574-9800 


NEW MEXICO: Albuquerque, 5907 Alice NE . Suite £. Albu- 
querque.. NM 87110. (505) 265-8491 


WEW YORK: East Syracuse, 6700 Old Collamer Rd . East Syr- 
Had NY 13057. (315) 463-9291. Endicott, 112 Nanticoke 

PO Box 618. Endicott. NY 13760. pores 754-3900. 
Mabie. t Huntington Quadrangle. Suite 3C1 Box 2936. 
Melville. NY 11747. (516) 454-6 Poughkeepsie, 201 South 
Ave . Poughkeepsie. NY 12601. (914) 473-2900: ‘Rochester, 
1210 JeHerson Rd . Rochester. NY 14623. (716) 461-1800 


NORTH CAROLINA: Chariotte, 8 Woodlawn Green. Woodlawn 
Rd . Charlotte. NC 28210. (704) 527-0930 


OHIO: Beachwood, 23408 Commerce Park Rd . Beachwood. 
OH 44122. (216) 464-6100. Dayton, Kingsley Bldg . 4124 
Linden Ave . Dayton. OH 45432, (513) 258: 


TI Distributors 


ALABAMA: Huntsville, Hall-Mark (205) 837-8700 


ARIZONA: Phoenis, pact eeeues (602) 243-4101: AV. 
Weathartord (ec (602) 272-7144; Tempe, Marshall industries 


CALIFORNIA: Anaheim, R.V. Weatherford (714) 634-9600; 
Canega dai mire oy ee GRE 999-5001; 
Cuatswerth, JACO (21 aye 998-2200; Costs Mess, 1! a 
a) 979- sion Et Monte, Marshall ‘ustes (213) 
141, El Seguade, TI Supply ee $150: Glendale, RV. 
Weathertorg (213) 849-3 APS (805) 964-6823; 
-phragtpee LA 5600; Marshall Industries 744) 556- 
tes, Kieruitt Electronics (213) 725-0325; RPS 
(213) rab 1; Palo Alto, Kiecultf Electronics (415) 968- 
292; Semon: R.V. Weatherford (714) 623-1261, San 
Otego, Arrow Electronics (714) 565-4800; Kierulft Elec- 
tronics (714) 278-2112; Marshail Industries (714) 278- 
6350; RV. eerer ace ee aa 278-7400; Santa Barbara, R.V. 
Weatherford (805) 465-8551; Sants Clara, United Compo- 
nents (408) 496-6900; Sunnyvale, Arrow Electronics (408) 
745-6600; Marshall Industries. Loa 732-1100; Time Elec- 
tronics (408) 734- faye Hy | Supply (408) 732-5555; United 
Components (408) 496 rence, Time Electronics 
(213) 320-0880: Tustin, xr Electronics (714) 731-5711 


COLORADO: Denver, Arrow Electronics (303) 758-2100. 
le Ae a -5544; Kierultt Electronics (303) 
371-6500; Engteweod, R.V Weathertord (303) 770-9762. 


CONNECTICUT: Namden, TI Supply (cs) 201 -4669; Orange, 
Milgray/Connecticut (203) 788-0 14: Walliagtoré, Arrow 
pleclronics (203) 265-7741; Wilshire Electronics (203) 


FLORIDA: Clearwater, Dipiomat/Southiand (813) 443-4514; 
Ft. Lauderdale, Arrow Electronics (305) 973-8502: 
Diplomat/Ft. Lauderdale (305) 971-7160; Hall-Mark/Miami 
{o) 971-9280; Ostande, Hall-Mark/Orlando (305) 855- 
4020; Paim Say, Arrow Electronics (305) 725-1480: 
Diplomat/Florida (305) 725-4520; St. Petersburg, Kierultt 
Electronics (813) 576-1966: Winter Park, Milgray Elec- 
tronics (305) 647-5747. 


GEORGIA: Norcross, Arrow Fiecerontes (404) 449-8252: Wil- 
shire Electronics (404) 923-5750. 


HLUNOIS: Heights, Ti Supply (312) 640-2964: Ben- 
soavitte, aan jark/Chicago ite a60- “828 Elk Grove Vil- 
tage, Kierultt Electronics en . Newark 
RT ery ee 44}t: scavenary. ‘Arrow Electronics 


INDIANA: Fi. Wayne, Fi. Wayne Electronics (219) 423-3422, 
indianapolis, Graham Electronics (317) 634-8202; Arrow 
Electronics (317) 243-9353; TI Supply (800) 325-1039 


IOWA: Cedar Rapids, Deeco (319) 365-7551. 


KANSAS: Lenexa, Component Specialties Br} 492-3555; 
Shawnee Mission, Hall-Mark/Kansas City (913) 888-4747: 
Wichita, LCOMP Inc. (316) 265-9507. : 


MARYLAND: Baltimore, Arrow Electronics (202) 737-1700, 
(301) 247-5200; Hall-Mark/Baltimore (301) 796-9300: Co- 
lumbis, Diplomat/Maryland (301) 995-1226: Rockville, 
Milgray/Washington (301) 468-6400. 


MASSACHUSETTS: Billerica, Kierultf Electronics ad 667- 
6331; Burtington, Wilshire eed (617) 272-8200; Wal- 
tham, Tl Supply (617) 890-0: Woburn, Arrow Electronics 
(617) 933- 8130, Time Elecittnies (617) 935-8080. 


MICHIGAN: Ann Arbor, Arrow Electronics (313) 971-8220. 
Oak Part, Newark Electronics (313) 967-0600; Grand Rapids, 
Newark Electronics (616) 241-6681. 


MINNESOTA: Edina, Arrow Electronics (612) 830-1800; Min- 
neapolis, Diplomat Bi) 788-8601; Plymouth, Marshall in- 
Gustrials (612) 559-221 


MISSOURI: Earth City, Hall-Mark/St. Lours (314) 291-5350, 
Kansas City, COM “Inc -Kansas City (816) 221-2400; TI 
sour MATS, ioe -4750; St. Lowis, LCOMP Inc.-St. Louis 


NEW HAMPSHIRE: Manchester, Arrow Electronics (603) 
668-6968. 


NEW JERSEY: Camden, Genera! Radio Supply (609) 964- 
8560: Cherry Hill, Milgray/Delaware Valley (609) 424-1300; 
Clark, TI Suoply (201) 382-6400; Ctifton, Wilshire Elec- 
vonigs rd Rakai 40-1900; — Kierulff Electronics (201) 
575 Arrow Electronics (609) 235-1900; 
Seualeorcen: Arrow Electronics {201} 797-5800; Totowa, 
Diptomat/New Jersey (201) 785-1830. 


NEW MEXICO: Albuquerque, Arrow Electronics (505) 243- 
4566, International Electronics (505) 262-2011; United 
Components ($05) 345-9981. 


NEW YORK: Endwell, Wilshire Electronics (607) 754-1570: 
Freeper. Milgray Electronics (516) 546-6000. N.J. (800) 
645-39 Happauge, Arrow Electronics (516) 231-1000: 
ney ih 273-5500; Liverpool, Arrow/Syracuse (318) 
§52-1000; Melvitle, Diplomat (516) 454-6400: New Yo 
Wilsture Electronics (212) 682-8707: Rochester, fe 
Rochester (716) 275-0300; Rochester Radio Supply (716) 
454-7800, Wilshire Electronics (716) 235-7620. 


OKLAHOMA: Tulsa, 3105 £. Skelly Dr. Suite 110. Tulsa, OK 
74105, (918) 749-9548 


OREGON: Beaverton, 10700 S W Beaverton Hwy . Suite 565. 
Beaverton. OR 97005. (503) 643-6759 


PENNSYLVANIA: Ft. Ad 974 575 Virginia Dr. Ft: Wash- 
ington, PA 19034, (215) 643 


TENNESSEE: Knoxville, 106 Cavetton Rd.. Apt 1F Knoxville. 
TN 37919. (615) 691-3380; Johnsen city, PO Drawer 1255. 
Erwin Hwy . Johnson City. TN 37601. (615) 282-2200 


TEXAS: Austin, 12501 Research Bldg . P.O. Box 2909. Austin. 
TX 78723. oy 250-7655: Dallas, PO. Box 225214, Dallas, 
TX 75265, (er 995-6531. Houston, 9000 Southwest Frwy . 
Sutte 400, Houston. TX 77036. (713) 778-6592 


UTAH: Salt Lake City, 3672 West 2100 South, Sait Lake City UT 
84120, (801) 973-6310 


VIRGINIA: Arlington, Crystal Square 4, 1745 Jeterson Davis 
Hwy . Suite 600. Arlington. VA 22202. (703) 553-2200. Mid- 
lothian, 13000 711 Sutters Mill Cr. Midlothian, VA 23113, (804) 
744-1487. Richmond, 3930 Beulah Rd . Richmond. VA 23234, 
(804) 275-8148 


WASHINGTON: Redmond, 2723 152nd Ave NE Bldg 6. 
(206) 881-3080. Redmond. WA 98052 


CANADA: Ottawa, 436 McClaren St. Ottawa, Canada. 
K2POM8. (613) 233-1177; Richmond Hill, 280 Centre St E. 
Richmond Hill L4C181, Ontario. Canada. (416) 884-9181. St. 
Laurent, Ville St Laurent Quebec. 9460 Trans Canada Hwy. 
St Laurent. Quebec. Canada H4S1R7. (514) 334-3635 G 


NOATH CAROLINA: Raleigh, Hal!-Mark a we 4465, 
Winston-Salem, Arrow Electronics (919) 725-871 


OHIO: Centerville, Arrow Electronics (513) 435-5563; Cleve- 
oii 1 Feeney (216) 464-6100: Clacinnati; Graham Electronics 
tel 1; Columbus, Hait- Mark/Ohio (614) 646-1882; 
aru ESCO Electronics (513) 226-1133; Marshall industries 
513) 236-8088; Reading, Arrow Electronics (513) 761-5432: 
lon, Arrow Electronics (216) 248-3990. 


OKLAHOMA: Tulsa, Component Specialties (918) 664-2820; 
Hall-Mark/Tulsa (918) 835-8458: TI Supply (918) 749-9543, 


OREGON: Beaverton, Almac/Stroum Electronics (503) 641- 
9070: Milwaukie, United Components (503) 653-5940. 


PENNSYLVANIA: Huntington Valley, Hall-Mark/Philadeiphia 
(215) 355-7300: Pittsburgh, Arrow Electronics (412) 856-7000. 


TEXAS: Austin, Component Specialties (512) 837-8922; Hall- 
Mark/Austin (512) 837-2814; Dallas, Component Specialties 
(214) 357-6511; Hall-Mark/Dailas (214) 234-7400: International 
Electronics, (214) 233-9323; TI Supply an aaah 13) 
Paso, tnternational Electronics (915) 778-9761; Houston, Com- 
ae Specialties my) 771-7237; Hall-Mark/Houston (713 
ed Harrison Equipment (713) 652-4700; Tl Supply (713 


UTAH: Sait Lake City, piome Aleane (801) 486-4134; 
Kierultt Electronics (801) 973-6913. 


WASHINGTON: Redmond, United Components (206) 885 1985; 
Seattle, Almac/Stroum Electronics (206) 763-2300, Kierultt 
Electronics (206) 575-4420; Tukwila, Arrow Electronics (206) 


WISCONSIN: Oak Creek, Arrow Electronics (414) 764-6600: 
Hall-Mark/Milwaukee (414) 761-3000; Waukesha, Kierulff Elec- 
tronics (414) 784-8160. 


CANADA: ay yo3 sath pac Proll (403) 287-0520; Future 


Electronics (4 Downsview, CESCO Electronics 
are 661-0220; taetene: Cam Gard Supply (403) 426-1805; 
Halifax, Cam Gard Supply ly (902) 454-8561; Kamioogs, Cam 
Hike dined Acoalit Moneton, Cam Gard Supply (506) 
5-2200, Montreal, CESCO Electronics (514) 735-5511; Future 
ucttunics (514) 731-7441; Ottawa, CESCO Electronics (613) 
729-5118; Future Electronics (613) 820-8313: Quebec City, 
CESCO ae (418) 687-4231; Regina, Cam Gard Sup, 
306) 525-1317; Saskatcon, Cam Gard Supply Ae hacer 
ronto, as Electronics (416) 663-5563; Vancouver, Cam 
Gard Suppt (604) 291-1441; Future Electronics (604} 438- 
5545; Winnipeg, Cam Gard Supply (204) 786-6481. Ww 
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Output Collector Current... 1.5 A Max 
e 2-W Dissipation Rating 

e High Output-Voltage Capability 

© Outputs Diode-Clamped for Inductive Loads 
e Common-Emitter Circuit for Current Sink 


@ SN75064 and SN75065 Have TTL-and DTL- 
Compatible Inputs 


e SN75066 and SN75067 Have CMOS-and 
PMOS-Compatible Inputs 


© Improved Versions of Types 
ULN2064 thru ULN2067, Respectively 


description 


The SN75064, SN75065, SN75066, and SN75067 
are monolithic high-voltage, high-current darlington 
transistor switches. Each comprises four n-p-n darling- 
ton pairs. Ail units feature high-voltage outputs with 
common-cathode clamp diodes for switching induc- 
tive loads. Outputs and inputs may each be paralleled 
for higher current capability. Applications include 
relay drivers, hammer drivers, lamp drivers, display 
drivers (LED and gas discharge), line drivers, and logic 
buffers. These common-emitter circuits are designed 
to operate as current sinks to the load. 


The SN75064 and SN75065 are intended for use 
with TTL, DTL, and 5-volt MOS logic. The SN75066 
and SN75067 are intended for use with PMOS and 
higher voltage CMOS logic. 


TYPES SN75064, SN75065, SN75066, SN75067 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


BULLETIN NO. DL-S 12788, NOVEMBER 1980 





NE 
DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


HEAT SINK, E, 
& SUBSTRATE 


CLAMP 1C ee pet 2c 


HEAT SINK, E, 
& SUBSTRATE 


NC — No internal connection 


schematic (each darlington pair) 





CLAMP 


OUTPUT C 
INPUT B 





SN75064, SN75065: Rin = 350 2 NOM 
SN75066, SN75067: Rin = 3k2 NOM 


The SN75064 thru SN75067 are designed for lower saturation voltages than the ULN2064 thru ULN2067. Therefore 
they dissipate less power at the same currents and operate cooler with a corresponding increase in reliability. They are 


characterized for operation from O°C to 70°C. 


absolute maximum ratings at 25°C free-air temperature for each switch (unless otherwise noted) 


Total power dissipation at (or below) 25°C 
free-air temperature (see Note 2) 


Storage temperature range | -85t0150_| -55t0150 | -55t0150__|_ 5510150 


Lead temperature 1/16 inch (1,6 mm) 
from the case for 10 seconds 





SN75067 UNIT 
Vv 


NOTES: 1..AlSt voltage values (unless otherwise noted) are with respect to the emitter/substrate terminal E. 
2. For operation above 25°C free-air temperature, derate total power to 1328 mW at 70°C at the rate of 16.6 mW/°C. 
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TYPES SN75084, SN75065, SN75066, SN7S067 | 
QUADRUPLE HIGH-CURRENT BARLINGTGN SWITCHES 









































SR a YT 





SLIME EE SY Fw 











CSS AES TD oor 





electrical characteristics at 25°C free-air temperature (unless otherwise noted) 


TEST SN75064 SN75065 SN75066 
PARAMETER TEST CONDITIONS 
FIGURE MIN MAX | MIN MAX.) MIN MAX | MIN MAX 


Collector sustaining a 
VCEXisus) Soltade V,;=04V I¢ = 100 mA 


VcE =50V 
Collector output . VceE=50V, Ta=70C 


9 

cutoff current 
Vi=24V 

On-state 

input current 


VcE=2V, Ic=1A 
VcE=2V, Ic=1.5A, 
See Note 3 


: ly = 935 nA, 
. 4=1.25mA, Ic=1A 
Veen Collector-emitter WeOHA, Ign 125A, 
saturation voltage Sea ots 3 
y= 2.25mA, Ic=1.5A, 
See Note 3 





On-state 
input voltage 





VR=80V 
VR =80V, Ta =70°C 


Clamp-diode ip=1A 








Clamp-diode 
reverse current 





forward voltage Ip = 1.5A, See Note 3 


NOTE 3: These parameters must be measured On one output at a time using pulse techniques. ty, = 10 ms, duty cycle <= 10%. 


switching characteristics at 25°C free-air temperature, Vcc =5 V 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 
Propagation delay time, low-to-high-level output aaa ee 
8 


: : See Figure 8 
Propagation delay time, high-to-low-level output 





PARAMETER MEASUREMENT INFORMATION 


OPEN 


OPEN 





FIGURE 2—IceEx 
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TYPES SN75064, SN75065, SN75066, SN75067 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 





PARAMETER MEASUREMENT INFORMATION 


OPEN OPEN 
'i(on) 
Mi OPEN 
a Vce fic 
FIGURE 3—I}(0n) FIGURE 4—Vi(on) 
OPEN 
VR 
4" 
OPEN 
f VcE(sat) Ve = 
FIGURE 5—VcE (sat) FIGURE 6-IR 


OPEN 





FIGURE 7-Vf 











68 2,2W 
OUTPUT 
GENERATOR CL = 15 pF 
(see Note A) (see Note B) OUTPUT 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 50 kHz, duty cycle = 10%, Z, = 50, 


B. C_ includes all probe and stray capacitance. 
FIGURE 8 — SWITCHING TIMES 
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TYPES SN75064, SN75065, SN75066, SN75067 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 





ELECTRICAL CHARACTERISTICS 


5N75066, SN75067 
INPUT CURRENT 


8N76064, SN75065 


INPUT CURRENT COLLECTOR CURRENT 


VE 
BASE CURRENT 
VE * VCE (rat) lLAn 
Ta* 28°C XK | 
Duty Cycle = 90% Fiat ia a 


oT] 
INPUT VOLTAGE 


ve 
INPUT VOLTAGE 


Ta 28°C 
No toad 5 
See Figure 3 


4 5N76084, SN76086 ARE 
\/ CHARACTERIZED ONLY 
UP TO THIS POINT 


1}—-tnput Corrent—mA 
rx) 











ie) 0.5 1 1.8 2 2.6 
Vj—Input Voltage—V Vi -Input Voltage-V (g—Base Current—mA 
FIGURE 9 FIGURE 10 FIGURE 11 


MAXIMUM COLLECTOR CURRENT 


vs 
OUTY CYCLE 


N= Number of Outputs Zaee 


Conducting Simultaneously 


a 
BENNBNEERD 









THERMAL INFORMATION 


MAXIMUM COLLECTOR CURRENT 


vs 
OUTY CYCLE 


acer Pele! 
N = Number of Outputs 


Conducting Simultaneously 


a 
PLAN ATT AA 


MAXIMUM COLLECTOR CURRENT 


ve 
DUTY CYCLE 


~ [Rane mae 
N= Number of Outputs 


Conducting Simultaneously 









CCCNNCSSC 
COO SS PSs 
CCCCCPRRES 
Oe 
‘Sieh ie ad 


O 10 20 30 40 60 60 70 80 90 100 


LINN NTT 


0.8 


Ic — Maximum Collector Current — A 
Ic — Maximum Collector Current — A 
$c — Maximum Collector Qurrent — A 





0 i] 
0 10 20 30 40 60 60 70 80 90 100 0 10 20 30 40 60 60 70 80 90 100 


Duty Cycle — % Duty Cycle —% Duty Cycle — % 
FIGURE 12 FIGURE 13 FIGURE 14 


TYPICAL APPLICATION DATA 


Vec © 5 





FIGURE 15 — RELAY DRIVER INTERFACE 
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UPDATE “™™ 


SN75064, SN75065, SN75066, SN75067, SN75068, SN75069, SN75074, SN75075 


The following changes for the ULN2064 thru ULN2069, ULN2074, and ULN2075 are being made 
to maintain interchangeability with other suppliers. To avoid the duplication of specifications 
created by these changes, the SN75064 thru SN75069, SN75074, and SN75075 are also being changed 


as shown below and on the following page. 
ULN2064 | ULN2065 | ULN2066 | ULN2067 
fa saa a ee 


ee oma ae 
Hea S oA gn Teoma te 
Pi=125mate=ta | 13 


See Note 3 a 
)=2.25mA, I¢=1.5A, P| a8] 


revised electrical characteristics for pages 22 and 30 
SN75064 | SN75065 | SN75066 | SN75067 
PARAMETER sid UNIT 
eicuine pore ae 
i= 625 uA, Ic =500mA aero Ree aT 


ee a aE] 
. W=1.25mA, Ic=1A 
Collector-emitter 


y= 2mA, [c= 1.25 A, 

See Note 3 

y=2.25mA, Ic =15A, = 
See Note 3 5 
revised electrical characteristics for page 126 


206s [_ULNZ069 
PARAMETER Baal TEST CONDITIONS UNIT 


Wraav, igesooma [af 
TEER LED 


| VWj=24V,  Ic=1A | | VWj=24V,  Ic=1A | 
EET Ic = 1.25 A, 
See Note 3 


V,=2.4V, Ic =1.5A, 
See Note 3 


revised electrical characteristics for pages 122 and 130 
PARAMETER ee 
ane FIGURE 


Collector-emitter 
saturation voltage 






TEST CONDITIONS 















VCE (sat) 




















TEST CONDITIONS 











VCE (sat) 






saturation voltage 




















Collector-emitter 


Vv 
CE(sat) saturation voltage 










revised electrical characteristics for page 26 


TEST Cera aN a 
PARAMETER Ee laes TEST CONDITIONS UNIT 


Vi=2.4V, Ic =500mA 


VWj=2.4V, Ic =750mA 


Vp=24V,  Ic=lA 


Vy =2.4V, ic = 1.25 A, 
See Note 3 













Collector-emitter 


Vv 
CE (sat) saturation voltage 






Vv) =2.4V, Ic = 1.54, 
See Note 3 
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“UPDATE 


(continued from previous page) 


REVISED THERMAL INFORMATION FOR ULN2064 THRU ULN2069, ULN2074, AND ULN2075 
(replaces corresponding data on pages 124, 128, and 132) 


MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT 


vs vs vs 
OUTY CYCLE DUTY CYCLE : OUTY CYCLE 
2.0 i 
eel wel 
N = Number of Outputs fl N= Number of Outputs 


Conducting Simultaneously 









Conducting Simultaneously 


Ward agee 
N = Number of Outputs 
Conducting Simultaneously as 


Lt AN ATT 
NON 


i¢ — Maximum Collector Current — A 
Ic — Maximum Collector Current —- A 


tc — Maximum Collector Current — A 





0 
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90 100 
Duty Cycle — % Duty Cycle — % Duty Cycle — % 


8 


REVISED THERMAL INFORMATION FOR SN75064 THRU SN75069, SN75074, AND SN75075 
(replaces corresponding data on pages 24, 28, and 32) 


MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT 


vs vs vs 
DUTY CYCLE DUTY CYCLE DUTY CYCLE 


ied 
o 








Ta= 28°C a Ta = 50°C | | | Ta=70°C 
< N = Number of Outputs . < N = Number of Outputs « N = Number of Outputs 
t Conducting Simultaneously ae ¢ Conducting Simultaneously Ps Conducting Simultaneously 
gis s #1! 
3 3 3 
5 3 5 
8,4 8 g 
3 8 3 
E E : 
E E é 
Bj a A 
5s 05 s = 0: 
2 2 & 





0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 
Duty Cycle—% Duty Cycle—% Duty Cycle—% 
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INTERFACE TYPES SN75068, SN75069 
CIRCUITS QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


BULLETIN NO. DL-S 12789, NOVEMBER 1980 





e Output Collector Current... 1.5 A Max a eaieunene Sieaae 
e 2-W Dissipation Rating (TOP VIEW) 

i +1: HEATSINK, E, 
e High Output-Voltage Capability AND SUBSTRATE 


. 38 3C  =CLAMP 
@ Preamp for High Current Gain 


@ Outputs Diode-Clamped for Inductive Loads 
e Common-Emitter Circuit for Current Sink 


e Inputs Compatible with TTL and 
5-Volt CMOS 


e Improved Versions of Types 
ULN2068 and ULN2069 
description 


The SN75068 and SN75069 are monolithic inte- 
grated circuits each consisting of four high-voltage, 


F P HEATSINK, E, 
high-current n-p-n cascaded transistor switches. Each AND SUBSTRATE 


switch includes a first stage compatible with both NGaNo Internal connaction 





TTL and 5-volt CMOS signal levels. The second and 
third stages form uncommitted-collector outputs with 
common-cathode clamp diodes for switching inductive 


schematic (each switch) 








loads, 

The SN75068 and SN70569 can sink up to 1.5 CLAMP 
amperes per switch. Applications include logic INPUT 2.582 Reus 
buffers, MOS drivers, memory drivers, line drivers, 8 c 


relay drivers, hammer drivers, lamp drivers, and 
display drivers (LED and gas discharge). 


The SN75068 and SN75069 are designed for lower 
saturation voltages than the ULN2068 and ULN2069. 
Therefore they dissipate less power at the same 
currents, and operate cooler with a corresponding 
increase in reliability. They are characterized for 
operation from 0°C to 70°C. 


Resistor values shown are nominal. 


absolute maximum ratings at 25°C free-air temperature for each switch (unless otherwise noted) 


Collector-emitter voltage i aa ae 
Supply voltage, Vcc (see Note 1) roto Cf ts 










Input voltage 


Peak collector current (sea Figures 10, 11, and 12) 
Total power dissipation at (or below) 25°C free-air temperature (see Note 2) 2075 2075 
0 to 70 


Operating free-air temperature range 


Storage temperature range | -55to 150 | -55t0 150 | °C | 
Lead temperature 1/16 inch (1,6 mm) from the case for 10 seconds | 260 {| S260 | CI 


NOTES: 1. All voltage values (unless otherwise noted) are with respect to the emitter/substrate terminal E. 
2. For operation above 25 C free-air temperature, derate total power to 1328 mW at 70°C at the rate of 16.6 mW/°C, 
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TYPES SN75068, SN75069 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 





electrical characteristics at 25°C free-air temperature, Vcc = 5 V (unless otherwise noted) 


TEST . SN75068 SN75069 
PARAMETER TEST CONDITIONS 
FIGURE 
VCEX(sus Collector sustaining voltage V,=0.4V, Ic = 100 mA 


Vce =50V 

Vce = 50V, Ta = 70°C 
Vce = 80V 

Vce=80V, Ta=70°C 
V,=2.4V 

V,=3.75 V 

VcE=2V, Ic =1.5A, 
See Note 3 

V,=2.4V, Ic = 500 mA 
Vi=24V,  I¢=750mA 
Vy) =2.4V, Ic=1A 
Vi =24V, I¢ = 1.25 A, 
See Note 3 

Vi =2.4V, Ic =1.5A, 
See Note 3 

VR =50V 

VR=50V, Ta = 70°C 
VR =80V 

VR =80V, Ta =70°C 
IF=iA 

Ip = 1.5A, See Note 3 















Cc 
= 
+ 


> 






ICEX Collector output cutoff current 


Mon) On-state input current 


On-state input voltage 


2 


a 


0 


> 


oe N 
~ oa 
a ° 
—_ 

—_ 

iN) 


Viton) 










Collector-emitter 
VCE (sat) 





saturation voltage 





> 






IR Clamp-diode reverse current 


VE Clamp-diode forward voltage 7 
; Supply current 
ce (only one switch conducting) 


NOTE 3: These parameters must be measured on one output at a time using pulse techniques. ty, = 10 ms, duty cycle < 10%. 


oa 


7 


Vj =2.4V, Ic = 500 mA 





switching characteristics at 25°C free-air temperature, Vcc =5 V 


PARAMETER TEST CONDITIONS 
Propagation delay time, low-to-high-level output 


2 
< 


4 
vu 
= 
he A 
wn 


See Figure 9 


Propagation delay time, high-to-low-level output 


= 
a 





PARAMETER MEASUREMENT INFORMATION 


Vcc —sC OPEN 
t 
Vec OPEN VcE 
Mv IcEx 
; OPEN : 
VCEX(sus) tc 
FIGURE 1—VcEx (sus) FIGURE 2—-IceEx 
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TYPES SN75068, SN75069 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 





PARAMETER MEASUREMENT INFORMATION 


Vec OPEN 
Vee —s OPEN 
"ond 
V4 OPEN 
ae VcE fic 
FIGURE 3—I}(0n) FIGURE 4—Vj(on) 
Vcc —s OPEN 
VR 
: i 
OPEN 
if oT le 
FIGURE 5-V¢E (sat) FIGURE 6-Ip 
loc OPEN 
Vi . 
fic 
FIGURE 8-Icc 





35 V 











68 2,2W 


I t 
OUTPUT tPHL —y a el [- tPLH 
CL = 15 pF 1 
(see Note B) OUTPUT 





GENERATOR 
(see Note A) 










TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The Input pulse Is supplied by a generator having the following characteristics: PRR = 50 kHz, duty cycle = 10%, 2, = 50 2. 
B. Cy Includes ail probe and stray capacitance. 
FIGURE 8—SWITCHING TIMES 
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TYPES SN75068, SN75069 | 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


THERMAL INFORMATION 


MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT MAX{MUM COLLECTOR CURRENT 
vs 


vs vs 
DUTY CYCLE DUTY CYCLE DUTY CYCLE 


foe ee 
N = Number of Outputs 


Conducting Simultaneously 


Ta=25°C 
N = Number of Outputs 
Conducting Simultaneously 


EIN FokeE I 
LT | AN 


Ta=70°C 
N = Number of Outputs 
Conducting Simultaneo! 











NN 























Ic — Maximum Collector Current — A 





Ic — Maximum Collector Current — A 
I¢ — Maximum Collector Current — A 












































0 10 20 30 40 50 60 70 80 90 100 © 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 
Duty Cycle — % Duty Cycle Duty Cycle — % 
FIGURE 10 FIGURE 11 FIGURE 12 





TYPICAL APPLICATION DATA 


TMS 1000 





FIGURE 13—RELAY DRIVER INTERFACE 
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INTERFACE TYPES SN75074, SN75075 
CIRCUITS QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


BULLETIN NO. OL-S 12792, NOVEMBER 1980 








NE 





DUAL-IN-LINE PACKAGE 
e Output Collector Current... 1.5 A Max (TOP VIEW) 
e 2-W Dissipation Rating HEATSINK ANO 


SUBSTRATE 


e High Output-Voltage Capability 
e Output Sink- or Source-Current Capabilities 
e Input Compatible With TTL or 5-V CMOS 


e Improved Versions of Types 
ULN2074 and ULN2075 


description 


The SN75074 and SN75075 are monolithic, quad- 
ruple, high-voltage, high-current n-p-n_ darlington- 
transistor amplifier devices. They feature high-voltage HEATSINK AND 
outputs with collector-current ratings of 1.5 amperes 

for each darlington pair. 


The SN75074 and SN75075 are unique general 
purpose devices, each featuring uncommitted 
collectors and emitters to allow for either sinking or 
sourcing the output current. These devices offer the 
system designer the flexibility of tailoring the circuit INPUT B 
to the application. Typical applications include fogic 

buffers, relay drivers, lamp drivers, and hammer 

drivers. 


The SN75074 and SN75075 are designed for lower 
saturation voltages than the ULN2074 and ULN2075, 
therefore they dissipate less power at the same cur- Sneraate 
rents, and operate cooler with a corresponding pe 

increase in reliability. They are characterized for 

operation from 0°C to 70°C. 





schematic (each switch) 


OUTPUT C 





absolute maximum ratings at 25°C free-air temperature for each switch (unless otherwise noted) 





Collector-emitter voltage 
Input voltage with respect to substrate 


Peak coflector current (see Figures 9, 10, and 11) P15 | 






Input current 


Total power dissipation at (or below) 25°C free-air temperature (see Note 1) 2075 2075 | mw | 


Operating free-air temperature range 
Storage temperature range | -85t0150 | ~55t0150 | °C _| 
Lead temperature 1/16 inch (1,6 mm) from the case for 10 seconds | 260 | 20 #2| °c | 


NOTE 1: For operation above 25°C free-air temperature, derate total power to 1328 mW at 70°C at the rate of 16.6 mw/’c. 
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TYPES SN75074, SN75075 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 





electrical characteristics at 25°C free-air temperature (unless otherwise noted) 


TEST 
PARAMETER TEST CONDITIONS 
FIGURE 


VCEX (sus) Collector sustaining voltage 1 Vv, =04 V, I¢ = 100 mA 


VceE=S50V 

Vce = 50 V, Ta = 70°C 
Collector output cutoff current cE A 

VceE=80V 

VcE=80V, Ta = 70°C 


On-state input current 


Vp=24V 
V1=3.75V 
VcE=2V,. Ic=1A 
VcE=2V, 
See Note 2. 


1) =625 pA, Ic = 500 mA 
=935HA, Ic = 750mA 
=1,.25mA, Ic=1A 


On-state input voltage 


Collector-emitter 
|) =2mA, 


See Note 2 
y=2.25mA, Ic=1.5A, 
See Note 2 


Vv 
CE(sat) saturation voltage 





NOTE 2: These parameters must be measured on one output at a time using pulse techniques, ty = 10 ms, duty cycle < 10%. 


switching characteristics at 25°C free-air temperature 


PARAMETER TEST CONDITIONS 


Propagation delay time, low-to-high-level output ‘ 
Ee Ml 2 e See Figure 6 


Propagation delay time, high-to-low-level output 





PARAMETER MEASUREMENT INFORMATION 


VCE 


vi 
ICEX 


OPEN 
Ic 


mia 


FIGURE 1—-VcEX(sus) FIGURE 2-Icex 
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TYPES SN75074, SN75075 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 





lon) 
Vi 





1180 





PARAMETER MEASUREMENT INFORMATION 


OPEN 
i 
FIGURE 4—Vj(on) 


FIGURE 3—l1(on) 


if - I. 


FIGURE 5—VcE (sat) 


35 V 


68 2,2W 








OUTPUT 
Cy. = 15 pF 
(see Note B) 





VOLTAGE WAVEFORMS 


GENERATOR 
(see Note A) 


TEST CIRCUITS 
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 50 kHz, duty cycle = 10%, 2g = 502. 


B. Cy includes all probe and stray capacitance. 
FIGURE 6—SWITCHING CHARACTERISTIC 
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TYPES SN75074, SN75075 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


ELECTRICAL CHARACTERISTICS 


INPUT CURRENT COLLECTOR CURRENT 


vs vs 
INPUT VOLTAGE BASE CURRENT 


\/ CHARACTERIZED ONLY 
UP TO THIS POINT 


tj-Input Curent—mA 
{c—Collector Current—A 

















Vj~—Input Voltage-V Ig—Base Current—-mA 


FIGURE 7 FIGURE 8 





THERMAL INFORMATION 


MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT 
vs vs vs 
DUTY CYCLE DUTY CYCLE DUTY CYCLE 
2.0 H T 
reel we LL 
N= Number of Outputs N = Number of Outputs 
Conducting Simultaneously Conducting Simultaneously | 


E 
SRENNENERED 
LAS Saks 
BBR RS 













N = Number of Outputs 
hy Simultaneously 


FEES 
ree 





Ic — Maximum Collector Current — A 
o 
Ic — Maximum Collector Current — A 


tg — Maximum Collector Current — A 





0.5 
SEE ; 
@ 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 
Duty Cycle — % Duty Cycle — % Duty Cycle —- % 
FIGURE 9 FIGURE 10 FIGURE 11 





TYPICAL APPLICATION DATA 
V+=48V 


TMS1000 





FIGURE 12—RELAY DRIVER INTERFACE WITH EXTERNAL CLAMP DIODES 
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INTERFACE | | SERIES 75401 
CIRCUITS eo DUAL PERIPHERAL DRIVERS 


BULLETIN NO. DL-S 12239, APRIL 1975 — REVISED DECEMBER 1976 





PERIPHERAL DRIVERS | 
FOR HIGH-VOLTAGE, VERY HIGH-CURRENT DRIVER APPLICATIONS 


performance SN75401 NE DUAL-IN-LINE PACKAGE (TOP VIEW) 
-@ 2-W Dissipation Rating HEAT SINK & GND! 


FUNCTION TABLE 
(EACH AND DRIVER) 


OUTPUT 
a ae 


e@ Characterized for Use to 500 mA 

e High-Voltage Outputs 

e No Output Latch-Up at 30 V (After 
Conducting 300 mA) 

@ Medium-Speed Switching 






ease-of-design 


e Circuit Flexibility for Varied Applications H ~ high-level 


and Choice of Logic Function be; dow-level 
e TTLor DTL Compatible Diode-Clamped SN75402 NE DUAL-IN-LINE PACKAGE (TOP VIEW) 
Inputs 


‘FUNCTION TABLE 
(EACH NAND DRIVER} 


OUTPUT 
JA B| iY 
H 


e Standard Supply Voltage 

description 
Series 75401 dual peripheral drivers are a family of 
versatile devices designed for use in systems that 
employ DTL or TTL logic. SN75401, SN75402, 
SN75403, and SN75404 provide AND, NAND, OR, 
and NOR drivers, respectively, (assuming positive 
logic) and are identical to SN75461_ through 
SN75464 except that the package allows the output A= hiah-level 
current capability to be increased to 500 mA. below level 
Diode-clamped inputs simplify circuit design. Typical SN75403 
applications include high-speed logic buffers, power 
drivers, relay drivers, lamp drivers, MOS drivers, line 
drivers, and memory drivers. Series 75407 drivers are 
characterized for operation from 0°C to 70°C. 












ao i 
(paiee> a ra 
x= 





FUNCTION TABLE 
(EACH OR DRIVER) 


OUTPUT 
JAB] CY 










schematics of inputs and output 


H = high-level 
EQUIVALENT OF EACH INPUT] TYPICAL OF ALL OUTPUTS L = low-level 


SN75404 


OUTPUT FUNCTION TABLE 
(EACH NOR ORIVER) 








H = high-level 
L = low-level 


HEAT SINK & GNDT 


positive logic: Y = A+B 


t Heat-sink pins are internally 





connected to pin 7. 
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SERIES 75401 
DUAL PERIPHERAL DRIVERS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 2 1. ww ee ee ee ee ee ee tt 7V 
Input voltage Sis DM say he ge satin ahine gh cake bese ein Tolan h. 68 pe cree RL Bas SO Bit Bu os ae Pe AGO ae es Corea FOLD 
Interemitter voltage (see Note 2) Bice sh. co Ge net “Wie tee ee WE hoes car 5a Rs ea ER ote HR et 
Off-state output voltage AN Gah Bn ite. SME Fs. Wig Roce We Ge ata aw, SA, Hy oS: ks eb ee Se td. SON 
Continuous output current (see Note3) . 2. 2. 1 ee ee ee ee ee eee ee ee we ee + 6 SEOMA 


Peak output current (ty <10 ms, duty cycle < 40%, see Note3) .........%.. : . 1000 mA 
Continuous total power dissipation at (or below) 30°C free-air temperature (see Note 4) .......2. +. 42W 
Operating free-air temperature range 2. 6 2 ee ee ee ee ee eee ee OC to 70°C 
Storage temperature range... . ce ee ee ee ewe ee ew we) (BEPC to 150°C 


Lead temperature 1/16 inch from case for 10 seconds... ww ee ete tt tt tt tt 260°C 


NOTES: 1. Voltage values are with respect to network ground termina! unless otherwise specified. 
2. This is the voltage between two emitters of a multiple-emitter transistor. 


3. Both halves of these dual circuits may conduct rated current simultaneously; however, power dissipation averaged over a short 
time interval must fall within the continuous dissipation rating. 

4. For operation above 30°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 11. 


recommended operating conditions 
MIN NOM MAX UNIT 
Supply voltage, VCG www we ek ek ee et ee we et ee ke 4.75 5 §.25 Vv 
Operating free-air temperature, TA . 2 1. 2 6 ee ew ee ee ee et ee 0 70 «°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


UNIT 
TVin Aish tevelinputvottege SS SSC—~SSSCSs—“‘(SSNSSCCCd 

Vit tow level input voltage Sid 
Veo=475V, y=—tama | 12-165 


=4,75V, = , 
1oH = - High-level output current Vee a8 Viney 
Vit = 0.8 V, VoH = 35 V 


Fon =100ma | 0.15 0.4 | 
v 
Fon =500mA [05 _—tY 
T [ma 
lin Highevel inputcurent ——=SSSCSCS~S~S~S Sg BBV, VAY | SCO aA 
Tin, Low-level inputeurrent__——SSSSCSCS~CS~CS~S~SCSCS Vg = BB, VOY | 1B | mA 
fviesv | 8 tt 
Psn7eaoa | 
Neos 870’ Twiesv | 8 td 
Veo | 48 


SN76401 a 76 
SN75402 
pSN7HOZ] | sosy [I 676 






















VoL Low-level output voltage 




















IcCH Supply current, outputs high 








{ccL Supply current, outputs low 


SN75403 e376 
SN75404 7285 


Fall typical values are at Veg = 5 V, Ta = 25°C. 
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$97S2 SVX3L‘SVTIVO @ Z10S22 XO 391440 180d 


QaLvyuOdUyoOoNi 


SLNAWNULSNI SVXAL 


SE 


SLY 


switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER TEST SN75401 SN75402 SN75403 SN75404 
CONDITIONS | MIN. TYP MAX | MIN TYP MAX] MIN TYP MAX] MIN TYP MAX 
tpHt_ Propagation delay time, high-to-low-level output 































8 ns | 
AL = 508, ce 
tTHL Transition time, high-to-low-level output See Figure 1 P10 20 F020 | 108 10 20 pons | 


Vs=30V, 
IQ 300 mA, 
See Figure 2 





30 55 

25 40 

10 25 
VoH High-level output voltage after switching Vs—10 Vs—10 Vs—10 


PARAMETER MEASUREMENT INFORMATION 














INPUT 24V 10V 
fet— <5ns be-et— 10 ns 
lt lt sp 

SN75401 SN75401 
2 INPUT 1.5 V 
$N75402 Ry = 508 sn7s4o3 'NPUT 
—-——-ov 
js 0.5us “ 
be—§ <5 ns =a! pe 100s 3 y 


PULSE 
GENERATOR CIRCUIT SN75402 'NPUT 
(See Note A) UNDER SN75404 


TEST 


Cy = 1S pF 


(See Note B)} OUTPUT 





TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the fotiowing characteristics: PRR = 1 MHZ, Zour ~ 50 22. 
B. Cy includes probe and jig capacitance. 


FIGURE 1—SWITCHING TIMES 


SHIAIHO IVHaHdI¥3d IWAN 


LOvSZ S31W4S 


SERIES 75401 
DUAL PERIPHERAL DRIVERS 





PARAMETER MEASUREMENT INFORMATION 


Vs =30V 





INPUT 
2mH 


24V 


SN76401 


SN76402 1c0s 













PULSE 
GENERATOR 
(See Note A) 






CIRCUIT 
UNDER 


TEST OUTPUT 






SN76403 





Cy = 15 pF 





S5N76404 (See Note B) 
0.4V 7 ? 
TEST CIRCUIT 
feet—<5 ns le—e}— <10 ns 
14 , 4 
90% is 
SN75401 inpUT 1.5. 15V 


SN75403 


SN75402 
INPUT 
SN75404 


VOH 
OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.6 kHz, 29,2 502. 
B. Cy Inctudes probe and Jig capacitance. 


FIGURE 2—LATCH-UP TEST 
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SERIES 75411 
DUAL PERIPHERAL DRIVERS 
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PERIPHERAL DRIVERS 
FOR HIGH-VOLTAGE, VERY HIGH-CURRENT DRIVER APPLICATIONS 


performance 


e 2-W Dissipation Rating 

e Characterized for Use to 500 mA 

© High-Voltage Outputs 

© No Output Latch-Up at 55 V (After 
Conducting 300 mA) 

e Medium-Speed Switching 


ease-of-design 


e Circuit Flexibility for Varied Applications 
and Choice of Logic Function 


e TTL or DTL Compatible Diode-Clamped 
Inputs 


e Standard Supply Voltage 
description 


Series 75411 dual peripheral drivers are a family of 
versatile devices designed for use in systems that 
employ OTL or TTL logic. SN75411, SN75412, 
SN75413, and SN75414 provide AND, NAND, OR, 
and NOR drivers, respectively, (assuming positive 
logic) and are identical to SN75471 through 
SN75474 except that the package allows the output 
current capability to be increased to 500 mA. 
Diode-clamped inputs simplify circuit design. Typical 
applications include high-speed logic buffers, power 
drivers, relay drivers, lamp drivers, MOS drivers, line 
drivers, and memory drivers. Series 75411 drivers are 
characterized for operation from 0°C to 70°C. 


schematics of inputs and output 


EQUIVALENT OF EACH INPUT] TYPICAL OF ALL OUTPUTS 





NE DUAL-IN-LINE PACKAGE (TOP VIEW) 
SN75411 


HEAT SINK & GNOt 


FUNCTION TABLE 
(EACH AND DRIVER) 


OUTPUT 
pA B| ey 


L 
H 
L 









Ire 





L 
L 
L 
H 





H H 
H = high-level 
L = low-level 





SN75412 


FUNCTION TABLE 
(EACH NAND DRIVER) 


OUTPUT 
pA BY 





H 
H 
H 
L 


H = high-level 
L = low-level 





SN75413 


2a av 


FUNCTION TABLE 
{EACH OR DRIVER) 


LAB 


Y 
L 
H 
H 
H 












H = high-level! 
L = low-level 





SN75414 


FUNCTION TABLE 
(EACH NOR DRIVER) 


OUTPUT 
pA BM. 2Y 
H 


L 
L 
L 


H = high-level 
L = low-level 






<r 






HEAT SINK & GNDt 


positive logic: Y = A+B 


tHeat-sink pins are internally 
connected to pin 7. 
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SERIES 75411 
DUAL PERIPHERAL DRIVERS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (seeNote 1). ww we ee ke ee hoe 7V 
Inputivoltage.: © <2 a ie. i Aes ee a ae oe eee ae SO ae a Ge | A ea ee ee te ee G4 IV 
Interemitter voltage (see Note 2) Awe 47, ton. he Geis! ce ae te SR ee ee Boe Ge a ee A ee ce YS, BV 
Off-state output voltage eas idy ve, Gree WS NO Hse? ih TN eal oh ee SS a OR See Se tne STORM. 
Continuous output current (see Note3) . 2... ww wk ee ee ee ee ee ee ee ew we ee 550 MA 
Peak output current (tw < 10 ms, duty cycle <40%,see Note3) ......... +. +... .. . 1000mA 
Continuous total power dissipation at (or below) 30°C free-air temperature (see Note4) . ........ 2W 
Operating free-air temperature range... 1 1 we ek ee we ee ee ee ew ee 60°C to 70°C 
Storage temperature range. ww ww ee ee ee ee ee) 665°C to 150°C 
Lead temperature 1/16 inch from case for 10 seconds rae ae ee ee a ee ame: (032 6 


NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise specified. 
2. This is the voitage between two emitters of a multiple-emitter transistor. 


3. Both halves of these dual circuits may conduct rated current simu!taneously; however, power dissipation averaged over a short 
time interval must fall within the continuous dissipation rating. 

4. For operation above 30°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 11. 


recommended operating conditions 
MIN NOM MAX UNIT 
Supply voltage, VCC ww ww ee 4.75 5 5.25 Vv 
Operating free-air temperature, TA. 2. 2 2 ee ee 0 70 °C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


UNIT 
[Vin Highiewtinputwottage SS SCSC~C—~sC“‘(CN Cd 
[Vit _Lowtevelinpuivottage —SSCSCSCSC~SSd 


Veco =4.75V, VIH=2V, 
!oH High-level output current ce si 


Vit =O8V, VoH = 70V 
VoL Low-level output voltage 

























Tim High-evelinpateurent SS SSCSCS~*dC ge SB, maa [CC 
Tip Lowsevelinpatcurent ———SSSSCSCSCS~*d Cg BBV, VOY [a1 | ma] 
SA7EATI 















Vcc = 5.25 V 
SN75413 Ris. a been eee 
SN75414 7c a 
SN7S4Ti 
N 76 
See A eae oa yd mA 
SN7Ea13 
SN75414 


IcCH Supply current, outputs high 















loci Supply current, outputs low 





fan typical vasues are at Veco =5V.Ta= 25°C. 
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SO7SZ SVX3BL'SVTIVO @ 210922 XO8 391340 1S0d 


GaLvyoduyooni 


SLNAWNULSN[ SVXAL 


GE 


9ce 


switching characteristics, Vcc = 5 V, Ta = 25°C 


aoe TEST [_swreaia__[__snvsaxa___[__swveava 
CONDITIONS | MIN TYP MAX] MIN TYP MAX] MIN TYP MAX] MIN TYP MAX 


tpLH Propagation delay time, low-to-high-level output lg = 200 mA, 


teri, Propagation delay time, high-to-low-level output | Cy, = 15 pF, 


trTLH Transition time, low-to-high-level output Ry = 5082, 
tTHL Transition time, high-to-low-level output See Figure 1 


Vs = 55V, 
VoH High-level output voltage after switching Ig 300 mA, 
See Figure 2 


PARAMETER MEASUREMENT INFORMATION 


INPUT 24V 10 V 


Pe ee 


SN75411 
SN75412 











SN75411 


. INPUT 1.5V 
Aue §N75413 













PULSE 
GENERATOR 
{See Note A) 






ciRCuUIT 
UNDER 
TEST 


poskagy Cy = 15 pF 
75414 (See Note B) OuTPUT L 
— Vo 
L 
+ + fool— tru feet— ttt 
O4V 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zoyt ~ 50 2. 
B. C, includes probe and jig capacitance. 


FIGURE 1—SWITCHING TIMES 


mV 





SH3AING TWH4IHdIHad 1WNG 


LLyS2 Saldas 


SERIES 75411 
DUAL PERIPHERAL DRIVERS 





PARAMETER MEASUREMENT INFORMATION 


Vg=55V 


















2mH 
SN75411 
SN75412 IGOn 
PULSE 
GENERATOR CIRCUIT 
(See Note A) UNDER OUTPUT 





TEST 





SN75413 






Cy = 15 pF 





SN75414 (See Note B) 
0.4V ~ ~ 
TEST CIRCUIT 
je->t— <5 ns be—e}— <10 ns 
1 | i 4 
90% cs 
SN75411 INPUT 1.5. V 1.5V 


SN75413 


SN75412 input 
SN75414 


OUTPUT 





VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zou; = 50 22. 


B. Cy includes probe and jig capacitance. 


FIGURE 2—LATCH-UP TEST 
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INTERFACE 
CIRCUITS 


@ Characterized for Use to 500 mA 

© No Output Latch-Up at 55 V (After 
Conducting 500 mA) 

e High-Voltage Outputs (100 V Typical) 

e High-Speed Switching 

e Output Clamp Diodes for Transient 
Suppression (500 mA, 70 V) 

® TTL- or MOS-Compatible Diode-Clamped 
Inputs 

e P-N-P Inputs Reduce Input Current 

e Standard Supply Voltage 

e Suitable for Hammer-Driver Applications 

@ Available in the 14-Pin NE Package 

@ 2-Watt Power Dissipation Capability 

description 


Series 75416 dual peripheral drivers are designed for 
use in systems that require high output voltage, high 
current, and fast switching times. The SN75416, 
SN75417; SN75418, and SN75419 provide AND , 
NAND, OR, and NOR functions respectively. The 
devices have diode-clamped inputs as well as high- 
current, high-voltage inductive clamp diodes on the 
outputs. Each device has a 2-watt power dissipation 
capability. 


Series 75416 drivers are characterized for operation 
from 0°C to 70°C. 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT} TYPICAL OF ALL OUTPUTS 





OUTPUT 









SERIES 75416 


DUAL PERIPHERAL DRIVERS 


BULLETIN NO. DL-S 12481, DECEMBER 1976 — REVISED NOVEMBER 1980 


SN75416 


FUNCTION 


(EACH ANDO DRIVER) 


OUTPUT 


JA s | oy 






INPUTS 






H = high level 
L = low level 


SN75417 


FUNCTION 
(EACH NAND 


H = high level 
L = low tevet 


SN75418 


FUNCTION 


H = high level 
L = low ievel 


SN75419 


FUNCTION 


(EACH NOR DRIVER) 


INPUTS 


L 
H 
L 
H 


L 
L 
H 
H 


H = high level 
L = low level 


INPUTS | OUTPUT 
Pa ee 


(EACH OR DRIVER) 





NE DUAL-IN-LINE PACKAGE (TOP VIEW) 


HEAT SINK & GND! 


?¥ CLAMP 


TABLE 


TABLE 
DRIVER) 












TABLE 







TABLE 











HEAT SINK & GND! 


Positive logic: Y=A+S 


THeat-sink pins are internally connected to pin 7, 
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SERIES 75416 

DUAL PERIPHERAL DRIVERS 

LS a I PS EE ET TY 2 ST SI FT I St a TS ET TRISTE, 
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). ww we ee ee ee ee ee ee we et ee we ee el TM 
Input voltage. os aoa? Gee Se ob a ey fey lk ee SS oe SV 
Continuous output current (see Note2) 2. 1 1 we ee ee ee ee ee ee ee ee ee SEO MA 
Peak output current: ty <10ms, duty cycle < 40% . 2... 1. 1 ee ee eee et ee eee eT TA 

tw S30 ns, duty cycle<0.002% ..... 1... eee ee ee ee ee ee te OA 
Output clamp diode current . 2. 1 ww ee ee ee ee te tw we we we we we eee ee 550 MA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3) 6 GB e ca Bie ae Ke be Seog. BOW 
Operating free-air temperature 6 | ww ee ee ee ee ee ee ee OC to 70°C 
Storage temperaturerange . 2. 1 1 ee ee ee ee ee ee ee ee ew ew ee ee 65°C to 150°C 


recommended operating conditions 


MIN NOM MAX UNIT 


Supply voltage, VCC. ww we ee ee ee ee ee ee ee eee) 475 5 5.25 Vv 
Operating free-air temperature . ga ae a Se eines cai Hee a GY wt 0 70 “C 


NOTES: 1. Voltage values are with respect to network ground terminal, 


2. Both halves of this dual circuit may conduct rated current simultaneously; however, power dissipation averaged over a short time 
interval must fall within the continuous dissipation ratings. 


3. For operation above 25°C free-air temperature, refer to Dissipation Derating curves in the Thermal information Section, which 
starts on page 11. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


[Vin Hishievtinputvorige SSC‘ SSCS 
Pin bowsevel input voltage SSC 


: Veco =4.75V, Vin =2V, 
l High-level output current A 
OH patie pea ViL=0.8V, Voy=70V e 






























VOL Low-level output voltage 





Vcc = 4.75 V,| lo = 100 mA | 
Vv 


IN 
VIH =2V, loL = 300 mA 
VIL =O8V, lot = 500 mA 
V(BR)O Output breakdown voltage Vcc =4.75V, IoH = 100 nA 70 100 | vf 
VRIK) Output clamp diode reverse voltage Voc =4.75V, IR =100nA 70 100 
‘ 8 


< 


VF(K) Output clamp diode forward voltage Veco =4.75 V, If =500mA 0 1,25 1.6 
NH High-level input current Vcec=5.25V, Vy=5.5V } 0.01 10 | BA 


1 Low-lével i tou t ial Vcc =5.25V, Vp~=O0.8V Bt re 
ow-level input curren =. ’ a 
iL Z Strobe S$ I 
= 


' [160220 | 
SN75416 Viesv |. | 
SNT5417 Tvi=0+| a0 —~—= 
sn7saia | Voc“ 525VVirey sf SSS~—étSS | 
SN75419 Ki a ae oe 


1=0 
SN75416 75130 
SN75417 Vi=5V 75130 
Voc = 5.25 V 


& 
> 





ICCH Supply current, outputs high 




















Icce Supply current, outputs low 


SN75418 75 130 
SN75419 Vjp=5V 75. 130 






TAII typical values are at Voc = 5 V, Ta = 25°C. 
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GAaLVUOdHOONI 


SLNAIAWNNULSNI SVXAL 


ev 


228 


switching characteristics, Vcc = 5 V, TA = 25°C 













tpLH Propagation delay time, low-to-high-level output c anne 
= pr, 
tPHL Propagation delay time, high-to-low-level output is Sia a 
tTLH Transition time, low-to-high-level output L . “ 
-_ : ; See Figure 1 
tTHL Transition time, high-to-low-level output 


Vs = 55 V, Iq = 500 mA, 
Vv High-level output voltage after switchin 
OH 2 e . me See Figure 2 







| =sn7s4i6 ss [| —s SN75417 SN75418 SN75419 
PARAMETER TEST CONDITIONS UNIT 
MIN TYP MAX} MIN TYP MAX] MIN TYP MAX] MIN TYP MAX 


100 200 100 200 100 200 100 200 
200 300 200' 300 200 300 200 300 






| ns 
[L_ns_| 
prs | 
[ns 


PARAMETER MEASUREMENT INFORMATION 


INPUT 2.4V Vcc 30V 







SN75416 


SN75417 Ri = 10082 






OUTPUT 
CIRCUIT 
PULSE NEER | 
GENERATOR vee | Sagar 
(See Note A) L 
sn754ie! | | (See Note 8) 
0.4V ~ OPEN = 


TEST CIRCUIT 










2.7V 2.7V 
SN75416 
INPUT 1.5V 
sn7ate NP x i aid 
+} ——_—- 55 7 oY 
al eee SA ESE ay 
SN75417 | our l If 2.7V 2.7V-Ki I 
SN75419 1.5V 1.5 Vk! 
0.7 Vf! 10.7 V 
I 1 OV 
1 I 
je te 'PLH f+} 
! VOH 
90% 
OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zout = 50 Q. 


B. C1 includes probe and jig capacitance. 


FIGURE 1—SWITCHING CHARACTERISTICS 


SHIAIUG 1WHAHdIHdd 1VNG 


SLPSZ SA1H4S 


SERIES 75416 
DUAL PERIPHERAL DRIVERS 





PARAMETER MEASUREMENT INFORMATION 


Vg = 55V 






INPUT 2.4V 5V 
2 mH 


110 2 






SN75416 
SN75417 














PULSE 
GENERATOR 
(See Note A) 


OUTPUT 








CIRCUIT 
UNDER 


Cy =15pF 
(See Note 8) 





SN75418 
SN75419 


0.4V 


TEST CIRCUIT 





jet — <5 ns le-P}— <10ns 






90% 


SN75416 pur 4.5. 


SN75418 


SN75417 
SN75419 INET 


VOH 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zout = 50 2. 
B, Cy includes probe and jig capacitance, 


FIGURE 2—LATCH-UP TEST 
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INTERFACE SERIES 75430 
CIRCUITS DUAL PERIPHERAL DRIVERS 


BULLETIN NO. DL-S 12367, MARCH 1976—REVISED AUGUST 1977 


PERIPHERAL DRIVERS FOR 
HIGH-CURRENT SWITCHING AT VERY HIGH SPEEDS 


performance 


e Characterized for Use to 300 mA 
e No Output Latch-Up at 15 V (After 


Conducting 150 mA) DEVICE Bye PACKAGES 
onducting 150 m COMPLETE CIRCUIT 


_ @ Very-High-Speed Switching SN75430| _ Positive-ANDt 
ree SN75431| _Positive-AND 
asst Cesta SW75432] — Positive-NAND 


SUMMARY OF SERIES 75430 


e Circuit Flexibility for Varied Applications SN75433 
and Choice of Logic Function 


e TTL- or DTL-Compatible Diode-Clamped 
Inputs 





Twith output transistor base connected externally 
to output of gate. 


e Standard Supply Voltages 
e P-N Junctions Protected by Silicon Nitride 


e Available in Plastic and Ceramic Packages 
description 


Series 75430 dual peripheral drivers are a family of versatile devices designed for use in systems that employ TTL or 
DTL logic. Diode-clamped inputs simplify circuit design. They are mechanically interchangeable with the popular 
Series 75450B, Series 75460, and Series 75470 peripheral drivers. Typical applications include very-high-speed logic 


buffers, line drivers, MOS drivers, memory drivers, and power drivers. Series 75430 drivers are characterized for 
operation from 0’C to 70°C. 


The SN75430 is a unique general-purpose device featuring two standard Series 54/74 TTL gates and two uncommitted, 


high-current, high-voltage n-p-n transistors. This device offers the system designer the flexibility of tailoring the circuit 
to the application. 


The SN75431, SN75432, SN75433, and SN75434 are dual peripheral AND, NAND, OR, and NOR drivers, respectively, 


(assuming positive logic) with the output of the logic gates internally connected to the bases of the n-p-n output 
transistors. 


CONTENTS 


Maximum Ratings and Recommended Operating Conditions 
Definitive Specifications 


Type SN75430 . 
Type SN75431 

Type SN75432 

Type SN75433 ... 


Type SN75434 


Switching Time Test Circuits and Voltage Waveforms 
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SERIES 75430 
DUAL PERIPHERAL DRIVERS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


SN75431 
SN75432 
SN75430 SN75433 
SN75434 


Papurvorepe OOS SB 


<< 


Continuous total dissipation at (or below) 
25°C free-air temperature (see Note 5) 





. Voltage values are with respect to network ground terminal unless otherwise specified. 

. This is the voltage between two emitters of a multiple-emitter transistor. 

. This value applies when the base-emitter resistance (Rg_e) is equal to or less than 500 2. 

. Both halves of these dual circuits may conduct rated current simultaneously; however, power dissipation averaged over a short 
time interval must fail within the continuous dissipation rating. 

For operation above 25°C free-air temperature, refer'to Dissipation Derating Curves in the Thermal Information Section, which 
starts on page 11. In the J and JG packages, SN75430 through SN75434 chips are glass-mounted. 


PWN 


7 


recommended operating conditions (see Note 6) 


MIN NOM MAX UNIT 
Supply voltage, VCC www ee tt ee te ee ee ee ee) 478 5 5.25 Vv 
Operating free-air temperature, TA. «1 we ee ee ee ee ee 0 70 «°C 


NOTE 6: For the SN75430 only, the substrate (pin 8) must always be at the most-negative device voltage for proper operation, 
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TYPE SN75430 
DUAL PERIPHERAL POSITIVE-AND DRIVER 





schematic 


JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


1V¥ 1B 1¢ 1E GND 


positive logic: Y = AG (gate only) 
C = AG (gate and transistor) 





GND 





Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TTL gates 














PARAMETER TEST CONDITIONS MIN TYPt MAX] UNIT 












Vit Lowlevel input voltage Pee ee a as 
Vik Input clamp voltage Vcc =4.75V, l)=—-12mA 





< 


< 


‘ Veco =4.75V, Vi_L=08V, 
VoH_ High-level output voltage : 400 uA 
OH = 

Vcc =4.75V, Vip =2V, 
VoL _ Low-level output voltage \ ce eee 1H . 

OL = '6m 
I Nput current at maximum input voltage cc = 5: 7 | = 5. 

input G 

High-level input t put A Vee eb25V,. Vp = 2AV 
(H igh-level input curren | input G | CC = 2. 4 | = 4: 
It Low-level input t Vd 5.25 V V,;=04V 
IL Ow-level input curren input G_| CC = 92. ‘ , =u: 


log Short-circuit output current 8 Voc = 5.25 V 
IccH Supply current, outputs high Vec=5.25V, V,=0 
IccL Supply current, outputs low Veco =5.25V, Vy=5V 


cs 


mA 





¥ali typical values are at Voc = 5 V, Ta = 25°C. 
Not more than one output should be shorted at a time. 
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TYPE SN75430 
DUAL PERIPHERAL POSITIVE-AND DRIVER 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


output transistors 


[Vipnicso Collector Bese Breakdown Voltage | Ig=100WA, ie-O dL tC VC 
[“WipRicen collector Emitter Breakdown Voltage | I¢=100uA, Ree=S00R _—*| te Sid (VY 
ee See esx 


ea ri 

eee = 26°C 

VcE=3V,  I¢=300mA, — 
hre Static Forward Current Transfer Ratio cera e Tam > ig = 100 mA, See Note 7 

oe a o°c 

Voce =3V, eae 

eae o°c 


Ig=10mA, Ig= 100 mA ca 
ee Pig=10mA, Ics 100mA | v 
| B= 30mA, Ic = 300 mA | figs area ecoren oe 


=10mA, 1¢= 100 mA [08 oa Ty 
VCE (sat) Collector-Emitter Saturation Voltage 8 : di See Note 7 


Pip =30mA, Ie =300mA | 



















TAIL typical values are at Voc = 5 V, Ta = 28°C. 
NOTE 7: These parameters must be measured using pulse techniques. ty, = 300 us, duty cycle gq 2%. 


switching characteristics, Vcc = 5 V, Ta = 25°C 
TTL gates 


PARAMETER sae TEST CONDITIONS MIN TYP MAX | UNIT 


‘ska Propagation delay time, 

low-to-high-level output 
[ae one I delay time, 
[ae one I to-low-level output 














CL = 15 pF, RL = 4002 


tPHL 


output transistors 


| tg —siDelaytime time 
s I = 20 mA, 
% Rise time bee On, Bi 


1B(2) = -40 MA, VBEloff) =-1V, 
St i 


tVoitage and current values shown are nominal; exact values vary slightly with transistor parameters. 





gates and transistors combined 


tpLH Propagation delay time, low-to-high-level output 

tpHL Propagation delay time, high-to-low-level output tc ~ 100 mA, CL = 15pF, 
tTLH Transition time, low-to-high-level output RL =502 

tTHL Transition time, high-to-low-level output 


: feed Vs=15V, Ic = 150 mA, 
Vv High-level output voltage after switchin = Vv 
es : , : , fae Ree = 500 2 aoe 
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TYPE SN75431 
DUAL PERIPHERAL POSITIVE-AND DRIVER 





JG OR P 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


FUNCTION TABLE 
(EACH DRIVER) 


L (on state) 


L (on state) 
L (on state) 
H (off state) 





= high level, L = low level 


positive logic: Y = AB 


Vcc 





schematic (each driver) 


4kn 1302 


GND 
Resistor values shown are nominal, 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 






















PARAMETER TEST CONDITIONS 


MIN TYP? MAX [UNIT 
Viti High-level input valtege ieee es Sas V 


Vit Low-level input voltage a ee ae 


ViK Input clamp voltage Veo =4,75V, lj =-12mA 


, Veco 74.76 V, Vin =2V, 
loH High-level output current Von = 18V pee 
Voc "4.75 V, ViL #08 V, 
Veo =4.75V, ViL =08V, 


Voo= 825 V, Viz 55V — 














VoL Low-level output voltage 











ty Input current at maximum input voltage 
















‘tH = High-level input current Vec=5.25V, W=24V [40] HA Y 
ie Low-level input current Veco =5.25V, V;=0.4V a Saw 
IccH Supply current, outputs high Veco =5.25V, Vj =5V 





lccL Supply current, outputs low 








fan typical values are at Veco 75 V, Tp? 25°C. 


switching characteristics, Vcc = 5 V, Ta = 25°C 


TEST 
PARAMETER EST CONDITIONS TYP MAX |UNI 
ramaweren FIGURE eee ee es y 


tPLH Propagation delay time, low-to-high-level output 
tpHt_ Propagation delay time, high-to-low-level output 
tTLH Transition time, low-to-high-level output 
tTHL Transition time, high-to-low-level output 


VoH_ High-level output voltage after switching | 4 | Vg=15V, 













19 = 100mA, CL = 15 pF, 





RL = 5092 








Io * 150 mA }Vs—10 
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TYPE SN75432 
DUAL PERIPHERAL POSITIVE-NAND DRIVER 





, JG ORP 
logic DUAL-IN-LINE PACKAGE (TOP VIEW) 


FUNCTION TABLE 
(EACH DRIVER) 





H | L (on state) 





H = high level, L = low level 


Positive logic: Y = AB 





schematic (each driver) 


Vcc 





Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


eS cae nO ce caeie MeE 
VoH = 15 V 
Voc 74.75 V, Vin =2V, 
lo_ = 300 mA 
1. 







































Vot Low-level output voltage 









0.5 

1y Input current at maximum input voltage Voc =5.25V, Vj =5.5V 

"tH == High-level input current Veo=5.25V, Vi=24V ff 40 BA 

NL Low-level input current Vec =5.25V, Vj =04V 
6 








.~ 





3 





3 
> 


!CCH Supply current, outputs high Vec = 9.25V, Vj =0 ee 
lcci Supply current, outputs low Veco =5.25V, Vj=5V a ee ee 





3 
> 








fan typical values are at Vcc = 5 V, Ta = 25°C. 


switching characteristics, Vcc = 5 V, Ta = 25°C 


TEST 
PARAMETER TEST CONDITIONS MIN TYP MAX /UNIT 
FIGURE 


tpLH Propagation delay time, low-to-high-level output ) 15S {ons | 
tpH~L Propagation delay time, high-to-low-level output Igo ~ 100 mA, Cy = 15pF, | 19 25] ns | 
tTLH Transition time, low-to-high-level output a 
tTHL Transition time, high-to-low-level output Po 12 ons 
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schematic (each driver) 


TYPE SN75433 
DUAL PERIPHERAL POSITIVE-OR DRIVER 





logic JG OR P 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


FUNCTION TABLE 
(EACH DRIVER) 


L | L {on state} 
H | H (off state) 


L 
L 
H LH (off state) 
H H]|H (off state) 





H = high level, L = low level 





Vcc 





Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 












; Veco =4.75V, Vin =2V, 
!oH High-level output current 
VoH=15V 
Vec =4.75V, ViL =O08V, 
Vo_ Low-level output volt ous EN 
OL ow-level output voltage Voc =475V,ViL=O8v, 
loL = 300 mA 


Vcc =5.25V, Vj=55V | 

























ly Input current at maximum input voltage 











tity High-level input current Vcc =5.25V, Vy=2.4V ee 
11 Low-level input current Vcc =5.25V, V,;=0.4V PT 1.6 | mA | 
ICCH Supply current, outputs high heii 5.25 V, villa 5V 





a BORLA 


lec_ Supply current, outputs low 














Fail typical values are at Voc = 5 V, Ta = 25 C. 


switching characteristics, Vcc = 5 V, Ta = 25°C 






TEST 
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 
FIGURE 


tpLH Propagation delay time, low-to-high-level output 10 20 pons | 


tPHL Propagation delay time, high-to-low-level output lo ~ 100mA, CL = 15pF, 
Ry = 502 
















tTLH Transition time, low-to-high-level output 
tTHL Transition time, high-to-low-level output 
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TYPE SN75434 
DUAL PERIPHERAL POSITIVE-NOR DRIVER 





logic JG ORP 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


FUNCTION TABLE 
(EACH DRIVER) 


H (off state) 


L (on state) 
L (on state) 





L (on state) 


H = high level, L = low level 





schematic (each driver) 


Vcc 





Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 


Vik Input clamp voltage Vec =4.75V, lp=-12mA -1.5V | | 


Veco =4.75V, ViL =O8V, 
19H ~— High-level output current ie EG 
VOH=15V 
Voc =4.75V, VIH=2V, 0.4 
lot = 100 mA ; 
VoL Low-level output voltage 
Veco =4.75V, ViIH=2V, ae 
loL = 300 mA : 
I Input current at maximum input voltage Veco = 5.25V, V,=5.5V 1 A 
1.6 A 
7 


0.2 
; 0 
tH High-level input current Vec = 5.25V, Vp=2.4V 
Ne Low-level input current Vcc =5.25V, V,;=04V 





5 
5 
: as 
ICCH Supply current, outputs high Vec =5.25V, Vy =0 
IcCL Supply current, outputs low Veco =5.25V, Vj=5V 


tall typical values are at Voc = 5 V, Ta = 25°C. 


switching characteristics, Vcc = 5 V, TA = 25°C 


TEST 

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 
FIGURE 

ns 


tpLH Propagation delay time, low-to-high-level output 13 25 | ons. | 
tpHL Propagation delay time, high-to-low-level output 

























tTLH Transition time, !ow-to-high-level output 
tTHL Transition time, high-to-low-level output 
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SERIES 75430 
DUAL PERIPHERAL DRIVERS 





PARAMETER MEASUREMENT INFORMATION 


INPUT 2.4V Vcc OUTPUT 5V 






Ri = 4002 







PULSE 
GENERATOR 
(Sea Note A) 






~ + 4 


(See Note C) 






CL = 165 pF 
(See Note 8) 





OUTPUT 






VoL 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zou © 50 22. 
B. Cy_ include probe and jig capacitance, 
C. All diodes are 1N3064, 


FIGURE 1—PROPAGATION DELAY TIMES, EACH GATE (SN75430 ONLY) 


INPUT -1V 5V 


OUTPUT 






PULSE 
GENERATOR 
(See Note A) 





C. = 15 pF 
(See Note B) 





TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: duty cycle < 1%, Zour © 50 2. 
B. Cy inctudes probe and jig capacitance. 


FIGURE 2—SWITCHING TIMES, EACH TRANSISTOR (SN75430 ONLY) 
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SERIES 75430 | 
DUAL PERIPHERAL DRIVERS 





PARAMETER MEASUREMENT INFORMATION 















INPUT =. 2.4V 5V INEUT, 
‘430 
"431 
"433 
OUTPUT 
PULSE 
GENERATOR CIRCUIT 
INPUT 
(See Note A) UNDER 
TEST ‘432 


(See NOTE B) CL=15pF ‘434 


{See Note C) 


OUTPUT 





TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zou, ~ 50 2. 
B. When testing SN75430, connect output Y to transistor base and ground the substrate terminal. 
C. Cy, includes probe and jig capacitance. 


FIGURE 3—SWITCHING TIMES OF COMPLETE DRIVERS 


Vs = 15V 





OUTPUT 






PULSE 
GENERATOR 
(See Note A) 








CIRCUIT 
UNDER 










TEST Cy. = 15 pF 
(See Note B) (See Note C) 
GND os Vou 
! OUTPUT 
0O4V > £ = le TC a i iS VOL 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zou, = 50 2. 


B. When testing SN75430, connect output Y to transistor base with a 500-2 resistor from there to ground, and ground the substrate 
terminal. 


C. Cy includes probe and jig capacitance. 


FIGURE 4—LATCH-UP TEST OF COMPLETE DRIVERS 
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INTERFACE TYPE SN75437 
CIRCUITS QUADRUPLE PERIPHERAL DRIVERS 


BULLETIN NO. DL-S 12795, DECEMBER 1980 





e Low Saturation Voltage NE DUAL-IN-LINE PACKAGE 
e Very Low Power Requirements On we 
@ Very Low Input Current 

e Characterized for Use to 500 mA 


e No Output Latch-Up at 35 V 
(After Conducting 500 mA) 


e High-Voltage Outputs (70 V Min) 


e Output Clamp Diodes for Transient HEATSINK HEATSINK 
Suppression (500 mA, 70 V) in ae 

e TTL- or MOS-Compatible Diode-Clamped 
Inputs Vcc 


e Standard Supply Voltage 
e Suitable for Hammer-Driver Applications 
e 2-W Power Package 


e Low ReJjA...60°C/W 
e Low Resc...10°C/W 





FUNCTION TABLE 


description (EACH NAND DRIVER) 
The SN75437 Quad peripheral driver is designed for OUTPUT 
use in systems that require high current, high voltage, a ae 
and high power. The SN75437 provides NAND drivers. H 
These devices have diode-clamped inputs as well as H 
high-current, high-voltage clamp diodes on the outputs. L 





H = high level, L = tow level 
X = irrelevant 


schematic of inputs and functional block diagram 


EQUIVALENT OF EACH INPUT FUNCTIONAL BLOCK DIAGRAM 


AINPUT Vice 


ENAB 
toe TO ONE 
OTHER DRIVER 
GND 


TO THREE 
OTHER DRIVERS 
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TYPE SN75437 
QUADRUPLE PERIPHERAL DRIVERS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Voc (see Note 1) ee et ee tte eee een tenes 7V 
Inputvoltage . oc ce ee ee eee eee eee eUASE ad We hGn ered aa ache ee ee ee roe 
Output current (see Note 2). .  e ete eee e teen trneene ade wa ieee . 600mA 
Outputclamp diode current ... cee ee eee ee ee ee eee eee eet eee eet tetas . 600mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note3) ...... ebea ania n te .. 2075 mW 
Operating free-air temperature... .. ee eee ee eee eS are ptereck teeta gost id atinecnddint 0°C to 70°C 
Storage temperature range ww ke ee ee eee Sarthe ua vaane sete aig ta Ma iva —65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: JG package ..... veh en et Mek teh by ne ay 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Ppackage ......... ee ee DORK aca ees ... 250°C 


recommended operating conditions 


MIN NOM MAX UNIT 
Supply voltage, VCC we eee eee eee eet eee eee etter eens 4,75 5 §,25 V 
Operating free-air temperature, TA ce ee ee ee ete tet nen 0 70 = 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. All sections of this quad circult may conduct rated current simultaneously, however power dissipation averaged over a short time 
Interval must fall within the continuous dissipation ratings. 
3. For operation above 25°C free-air temperature, derate linearly to 1328 mW at 70°C at the rate of 16.6 mW/°C, 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


[Vin High-level input voltage PO 
[Vin Low-levelinputvoltage fo 
[Vik _Inputclamp voltage | Vcc 4.75V, ts t2mA | | 


Vec=4.75V, VIH= 2, 
High-level output t A 
ViL=O08V, VoH = 70V Z 


lol = 200 mA P15 0.8 | 
IOL = 400 mA 0.30 06] V 
Io = 500 mA 0.45 0.7 


























Low-level output voltage 













ViBRIO Output breakdown voltage Voc = 4.75 V, loH = 100 uA 70 100 
VRID Output clamp diode reverse voltage Voc = 4.75 V, IR = 100 nA 





Voc = 4.75 V, tp = 500 mA 





V);=5V 


tall typical values are at Veg = 5 V, Ta = 25°C. 


switching characteristics, Vcc = 5 V, FA = 25°C 


CL =30 pF, RL =602, 
tTLH Transition time, low-to-high-level output See Figure 1 
tTHL Transition time, high-to-low-level output 


Vg =35V, Io ~ 500 mA, 
See Figure 2 


VOH High-level output voitage after switching 
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TYPE SN75437 
QUADRUPLE PERIPHERAL DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


INPUT .2.4V Vec 30 Vv 


OUTPUT 









CIRCUIT 
PULSE GIA UNDER 
GENERATOR TEST 


Cy. = 30 pF 
(See Note B) 


(See Note A) 


OUTPUT 





TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 100 kHz, Zo, = 50 2. 
B. Cy, includes probe and jig capacitance. 


FIGURE 1—SWITCHING CHARACTERISTICS 









PULSE 
GENERATOR 
(See Note A) 


CIRCUIT 
UNDER 
TEST 












Cy = 15 pF 


(See Note B} 
OUTPUT 


TEST CIRCUIT VOLTAGE WAVEFORMS 


] 
GND §SUB 





1 
1 
— 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zout = 502. 
B. C, includes probe and jig capacitance, 


FIGURE 2—LATCH-UP TEST 
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INTERFACE TYPE SN75441 
CIRCUITS DUAL ECL-COMPATIBLE PERIPHERAL DRIVER 


BULLETIN NO. DL-S 12479, DECEMBER 1976—REVISED AUGUST 1977 





e Characterized For Use To 100 mA 
JORN 


@ No Output Latch-Up at 20 V (After DUAL-IN-LINE PACKAGE (TOP VIEW) 
Conducting 100 mA) 


e High-Speed Switching 
e Positive OR Logic 


e Versatile Interface Circuits for Use 
Between ECL and High-Current, High- 
Voltage Systems 


2c Vcc1 


e Inputs are Compatible with Series 10000 
ECL and Other Similar ECL Families 


e Standard Supply Voltages 





description 
The SN75441 is a monolithic dual ECL-compatible 
peripheral driver and interface circuit. The device 
accepts standard input signals from ECL families and 
provides high-current and high-voltage output levels 
suitable for driving MOS and TTL circuits. Typical 


applications include high-speed logic buffers, line INPUTS SutPUs 
drivers, MOS drivers, and memory drivers. DIFFERENTIAL : % 
(More positive of A or B)—C 


The device has one in-phase and two out-of-phase 
ECL-compatible inputs per driver. By proper | (Vip = 150 mv) 
connections of the inputs, the SN75441 may be used 


NC—No internal connection 


FUNCTION TABLE 





H 
three ways: positive-OR gate, differential ECL line [3 (—150 mV < Vip < 150 mV) INDETERMINATE 
receiver, or inverting gate. Some applications require L (Vip < 150 mV) 
one input per gate to be connected to an externally 


generated ECL reference voltage, VBp. H = high level, L = low level, X = irrelevant 
See additional function tables in Figure 3. 


The SN75441 operates from two standard supplies, 
the TTL Vcc supply and the ECL Veg supply, and 
is characterized for operation from O°C to 70°C. 


schematics of inputs and outputs 
EQUIVALENT OF INPUTS TYPICAL OF BOTH OUTPUTS 
Vcc 


OUTPUT 
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TYPE SN75441 
DUAL ECL-COMPATIBLE PERIPHERAL DRIVER 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of Vcc (see Note 1) ©. 2... 2 ee ee ee ee eee ee) 6 V tO 7 V 
Supply voltage rangeofVEE .... i dh ele ae Gi af eee GER ay Ges et eae ELV A005 V 
Negative voltage at Vcc with respect to VEE i hate a IAEA ac Me aii 2-4  s ds we doae SOV 
Input voltage range... . eo Bee RR a Re ee od eee Gods Ge Be SPV AOSV 
Negative voltage at any input with spec to Vee PDE aes tn ainn, AALS de tl a ail me ia ad et ee le 
Differential input voltage Sie din shy eh EME AD. en OW. Se Tess AE BY Ge ek ae Ee Bes. St ees Sees Sb OV 
Off-state output voltage 2 ww ee ee ete eee eee ee ee) 680M 
Output current ...., te ee Sel Gnas ag: ee Sa, LOOIMA: 
Continuous total dissipation’s at (Be below) ‘25° c frog: -air acranerates (cee Note 2): 

Jipackages: °. cede ise ot A ete he ee te Ba ete Se a ee oe A Nea &. TO025mW 

Nipackage 6 i 2 eck we Se a Ow ee ee a ee ee ee ee ade TO MW 
Operating free-air temperature range... ee ee ee ee ee ee ee ee ee we 60°C to 70°C 
Storage temperature range... . is le AR AS A ga Be oy, A Gere cai eo AED OO TBO 
Lead temperature 1/16 inch from case for 60 second: J Package: = tos gota a ae a AR Sere Se ee 300°C 


Lead temperature 1/16 inch from case for 10 seconds: N package oa as 260°C 


NOTES: 1, Voltage values are with respect to network ground terminal unless otherwise noted, 


2, For operation above 25°C free-air temperature, refer to the Dissipation Derating Curves In the Thermal Information Section, 
which starts on page 11, In the J package, the SN765441 chip Is glass-mounted. 


recommended operating conditions 













_MiN_NOM_MAX | UNIT 
Supply voltage, Voc -: us 5.25 | vi | 


Supply voltage, VEE -6 3 6.72] Vv | 


Operating free-alr temperature, TA a renee ee 





definition of input logic levels (see Note 3) 






B A 
(Least (Most 
Positive) Positive) 
[Vi Lowslevel input voltage stany put SCS*dCg BO 
[Vip High-evel differential input vokage eNow )_—SSSCSCSCSC~CSCSC~sSCSSCCSSC~“C*‘irt CY 
[Vio towlevel diferent inpurvotne GeeNow a) 












PARAMETER 






NOTE 3: Differential input voltage is the voltage at the more positive inverting input (A or B) with respect to the noninverting input (C) of the 


same gate. 
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TYPE SN75441 
DUAL ECL-COMPATIBLE PERIPHERAL DRIVER 





electrical characteristics over recommended ranges of Vcc, Veg, and operating free-air temperature (unless 
otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYPt MAX | UNIT 
OH High-level output current Voo™4.75V, VipH™150mV, VoH#=30V | = 100 | A 


foL=10mA | 0.18 08 | 
VOL Low-level output voltage Veco *4.768V, Vip~ 2-150 mv —— Vv 
Veg =—5.72V, Vy =-0.7V, 
igh- i 300 800 
WH High-level input current All other inputs at 5.72 V 0 uA 
IL 


Low-level input current VEE = =0.72,, Vie-2v | 10 | A 
“eve ur 






















loci) Supply current from Vcc, Veco =5.25V, VEE =—-5.72V, 
all outputs high All A and B inputs at —0.7 V, a 
, Supply current from Veg, Both C inputs at -2 V, 254 40 
EE(H) all outpus high No load, Ta = 25°C 
leew) Supply current from Vcc, Vec =5.25V, Veg =—5.72V, 
all outpus low All A and B inputs at -2 V, 
Supply current from Vee, Both C inputs at —0.7 V, 
lEE(L) 








all outputs low No load, Ta =25°C 


t Alt typical values are at Voc = 5 V, Veg = 5.2 V,and Ta =25 C. 


switching characteristics, Vcc =5 V, Veg = —5.2 V, Ta = 25°C 













eee ae 
cL=18eF, AL=s00, [1 18 [ms 
lo™ 100mA, SeeFiguret [1928 | ma 


Vs =20V, lg = 100 mA, 
VOH High-level output voltage after switching ee Figure 2 0 Vs—20 













INPUT 5V 5V 





OUTPUT INPUT 









PULSE 
GENERATOR 
(See Note A) 







CIRCUIT 
UNDER 
TEST 


Cy = 15 pF 
(See Note B) 


OUTPUT 
-2V0 -13V = -5.2V = = 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zou ~ 50 22. 
B. C. inciudes probe and jig capacitance, 


FIGURE 1 — SWITCHING TIMES, EACH DRIVER 
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TYPE SN75441 


DUAL ECL-COMPATIBLE PERIPHERAL DRIVER 





PARAMETER MEASUREMENT INFORMATION 


INPUT 5V Vs = 20V 










PULSE 
GENERATOR 
(See Note A) 










CIRCUIT 
UNDER 
TEST 


-2V -1.3V = -5.2V = = 


TEST CIRCUIT 


ro 
INPUT 4 Pde tas 
OUTPUT ee NL 10% on ew : 
! youorwsrrte 17 


VOoH 
OUTPUT 


—-—-—VOL 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zou, © 502. 


B. Cy includes probe and jig capacitance, 


FIGURE 2—LATCH-UP TEST, EACH DRIVER 


TYPICAL APPLICATION DATA 





positive-OR gate 


Y 
A 
B 
Y=A+tB 


FUNCTION TABLE = 


INPUTS OUTPUT 


Cat Vep 


differential ECL line receiver — 


C= A and/or B *: 
Cc 
Y=T ~ 


FUNCTION TABLE 


A and B connected H H L 
A not used but L H L 
connected low L H 


H = high level, L = low level, X = irrelavant 








OUTPUT 







Vep = Reference Supply voltage for SN10000 Series ECL. 


inverting gate 


Y 
c 
Y=C¢ = 


FUNCTION TABLE 


INPUTS OUTPUT 
Vee VeB 
Ves VeB 


L 

H 

VBB L L 

B connected low 
B at VepB, L Veep L 
A connected low 

The one in-phase (C) and two out-of-phase (A and B) 
inputs per driver permit much flexibility when using 
the SN75441. By connecting the correct input to an 
externally generated Veg (ECL reference supply 
voltage), positive-OR agate or inverting qate functions 
may be obtained. The Vgp reference voltage may be 
generated by connecting the output of any ECL gate 
to its out-of-phase input, by using the Vgp pin of 
certain ECL devices such as SN10115, or by other 
methods. By driving the correct inputs differentially, 
these devices may be used as differential ECL line 
receivers and no Vgp reference voltage is required. 
An unused out-of-phase input may be connected 
low or connected to the other out-of-phase input 

of the same gate in many applications. 


A and B at Veg 


A at Ves. 





FIGURE 3~FUNCTIONS 
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INTERFACE SERIES 75446 
CIRCUITS DUAL PERIPHERAL DRIVERS 


BULLETIN NO. DL-S 12630, DECEMBER 1978 — REVISED NOVEMBER 1980 
SN75446 JG OR P DUAL-IN-LINE PACKAGE 

















e Very Low Power Requirements FUNCTION TABLE (TOP VIEW) 
(EACH AND DRIVER) Vcc 2A 2¥ CLAMP 
e Very Low Input Current SRPuT 
e Characterized for Use to 350 mA pA S| Y 
e No Output Latch-Up at 50 V (After 
Conducting 300 mA) 
e High-Voltage Outputs (70 V Min) 
e Output Clamp Diodes for Transient tee nate level 
Suppression (350 mA, 70 V) bm LOW Jewel 
e@ TTL-or MOS-Compatible Diode-Clamped 
Inputs SN75447 JG OR P DUAL-IN-LINE PACKAGE 
e Standard Supply Voltage FUNCTION TABLE (TOP VIEW) 
(EACH NAND DRIVER) Gin ak: oe Re 


e Suitable for Hammer-Driver Applications INPUTS BuTeGT 


a [A s|Y 
description 
Series 75446 dual peripheral drivers are designed for 
use in systems that require high current, high voltage, 
and fast switching times. The SN75446, SN75447, 
SN75448, and SN75449 provide AND, NAND, OR, H = high level 
and NOR drivers, respectively. These devices have L = low level 
diode-clamped inputs as well as high-current, high- 
voltage inductive-clamp diodes on the outputs. 





ih 





Series 75446 drivers are characterized for operation 


75448 JG OR P DUAL-IN-LINE PACKAGE 
from 0°C to 70°C. pt 


FUNCTION TABLE (TOP VIEW) 
(EACH OR DRIVER) 
INPUTS OUTPUT 


fas | 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT] TYPICAL OF ALL OUTPUTS 





H = high level 


Vcc 


L = low tevel 


OUTPUT 





SN75449 JG OR P OUAL-IN-LINE PACKAGE 
FUNCTION TABLE (TOP VIEW) 


(EACH NOR DRIVER) 
INPUTS | OUTPUT 


| INPUTS | 
[As | 
be SE 
L ooH 
HL 
H oH 





H = high level 


L = low level 


positive logic: Y=A+S 
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SERIES 75446 
DUAL PERIPHERAL DRIVERS 


rrr a EE ALLE I GSN ES GI EE I ITE I I TE ET ET A ER 
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 6 ww ee ee ee TN 
Input voltage: oe acted wok A Sh ok we ae de a, ROR Se a A ee we SP ek JD OV 
Output current (see Note2) . 2... we ee ee ee eee ee 400 MA 
Output clamp diode current sank ae 1a Oe manu te he ee See oi ie eal dy CA a Bl, de Se ee  AOOIMA: 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3): 

JG package eee SP ere Eo ak Eanes oi tn atte Gap ks gh te OE, He upto Sy whe od Sa ee eB ZSUMW. 

Ppackage 2 1 1 we ee ee ee ee © 1000 mW 
Operating free-air temperature Pe eee Be oee, ag ok ae oh Se og, ele Hi a gd pie we ee ey OO TO 
Storage temperature range 2... we —65°C to 150°C 
Lead temperature 1/16 inch from case for G0 seconds: JG package ..........-...-44 4 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Ppackage . . . . 2... 1 eee ee ee 260°C 


recommended operating conditions 


MIN NOM MAX UNIT 


Supply voltage, VCG wwe ee ee ee ee ee) 475 5 5,25 Vv 
Operating free-air temperature. ww) ke 0 70 326°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. Both halves of this dual circuit may conduct rated current simultaneously; however, power dissipation averaged over a short time 


interval must fall within the continuous dissipation ratings. 
3. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 11. In the JG package, SN75446 through SN75449 chips are glass-mounted. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


[Vin _Highievel nputvoltage ———SSSCSC—“‘“‘iYSSC*dYC 
FVit___Lowlevel input voltge—SSSCSCSC—~iSCS 
Vig Tnput clamp voltage SSS mA 


1OH High-level output current 


VOL Low-level output voltage 

















Vcc =475V, VIH =2V, 
ViL=08V, VoH=70V 


lol = 100 mA 
TOL = 200 mA 


" 
wv 












a 


Low4evel input current 












Supply current, outputs high 








SN75446 


0 

SN75447 Vy=5V 

Vv =5.25V A 

sw7eaae | VCC 5] 
SN75449 Vv, =5V 18 25 





IccL Supply current, outputs low 





TANI typical values are at Voc = 5 V, Ta = 25°C. 
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9 
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switching characteristics, Vcc = 5 V, Ta = 25°C 


| SN75446— SN75447 SN75448 SN75449 
PARAMETER TEST CONDITIONS UNIT 
MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX 
tpLH Propagation delay time, low-to-high-level output é 30 pF 300 750 300 750 300 750 300 750 
l= ’ 


tpH_ Propagation delay time, high-to-low-level output ne 21600 200 500 200 500 200 500 200 500 
tTLH Transition time, low-to-high-level output ae Fiqure + | 50100] 
e igur 











tTHL Transition time, high-to-low-level output 















VoH_ High-level output voltage after switching 








2.7V 


SN75446 INPUT 1.5 V 
SN75448 


CIRCUIT 
PULSE UNDER 

GENERATOR TEST 

{See Note A) Cy = 30 pF 


(See Note B) 





SN75448 | OUTPUT 
SN75449 | Sd vay 
aes oe 1 | 1 | 
ia eal a 
o4v OPEN 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 100 kHz, Zou; = 50 2. 
B. C, includes probe and jig capacitance, 


FIGURE 1—SWITCHING CHARACTERISTICS 






SHYSJAING TWHIHdIYdd 1VNG 


SPSL S3IHIS 


SERIES 75446 
DUAL PERIPHERAL DRIVERS 





PARAMETER MEASUREMENT INFORMATION 


Vs = 55 V 











2.4V 


2 mH 


SN75446 


SN75447 
180 22 












PULSE 
GENERATOR 
(See Note A) 








CIRCUIT OUTPUT 
UNDER 


TEST 


CL=15pF 
(See Note B) 


SN75448 
SN75449 


0.4V = 


| 


TEST CIRCUIT 


3V 
90% 
SN75446 


SN75448 mea 


SN75447 
SN75449 INET 


VOH 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A, The pulse generator has the following characteristics: PRR = 12.5 kHz, Zour = 50 £2, 
B. CL inctudes probe and jig capacitance. 


FIGURE 2—LATCH-UP TEST 
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INTERFACE SERIES 55450B/75450B 
CIRCUITS DUAL PERIPHERAL DRIVERS 


BULLETIN NO. DL-S 12424, DECEMBER 1976 — REVISED AUGUST 1977 





PERIPHERAL DRIVERS FOR 
HIGH-CURRENT SWITCHING AT HIGH SPEEDS 


performance 
e Characterized for Use to 300 mA 
e High-Voltage Outputs 


e No Output Latch-Up at 20 V (After 
Conducting 300 mA) 


e High-Speed Switching 


SUMMARY OF SERIES 55450/75450 


LOGIC OF 
DEVICE 
COMPLETE CIRCUIT 
SN55450B 
Iswss451B [AND |G 
SN554538 












jsnsses28 [Nand | sc 
Re 8 OR? 9 —— IG 
ees aa a a 


ease-of-design 
su7sasoe [on | a6. 
su7sasas [won| 6. 


e Standard Supply Voltages TwWith output transistor base connected externally to 
output of gate. 


@ Circuit Flexibility for Varied Applications 
and Choice of Logic Function 


e TTL-or DTL-Compatible Diode-Clamped 
Inputs 






e Available in Plastic and Ceramic Packages 


description 


Series 55450B/75450B dual peripheral drivers are a family of versatile devices designed for use in systems that employ 
TTL or DTL logic. The 55450B/75450B family is functionally interchangeable with and replaces the 75450 family and 
the 75450A family devices manufactured previously. The speed of the 55450B/75450B family is equal to that of the 
75450 family and a test to ensure freedom from latch-up has been added. Diode-clamped inputs simplify circuit design. 
Typical applications include high-speed logic buffers, power drivers, relay drivers. lamp drivers, MOS drivers, line 
drivers, and memory drivers. Series 55450B drivers are characterized for operation over the full military temperature 
range of —55°C to 125°C; Series 75450B drivers are characterized for operation from 0°C to 70°C. 


The SN55450B and SN75450B are unique general-purpose devices each featuring two standard Series 54/74 TTL gates 
and two uncommitted, high-current, high-voltage n-p-n transistors. These devices offer the system designer the 
flexibility of tailoring the circuit to the application. 


The SN55451B/SN75451B, SN55452B/SN75452B, SN55453B/SN75453B, and SN55454B/SN75454B are dual 
peripheral AND, NAND, OR, and NOR drivers, respectively, (assuming positive logic) with the output of the logic gates 
internally connected to the bases of the n-p-n output transistors. 


CONTENTS 


Maximum Ratings and Recommended Operating Conditions 


Definitive Specifications 
Types SN55450B, SN75450B 
Types SN55451B,SN75451B: - - - 


Types SN55452B, SN75452B 

Types SN55453B,SN75453B.. 

Types SN55454B, SN75454B 
Switching Time Test Circuits and Voltage Waveforms 
Typical Characteristics 
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SERIES 55450B/75450B 
DUAL PERIPHERAL DRIVERS 








SN75451B 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
SN75452B 
SN75453B 


SN55451B 
SN55452B 
SN55450B SN75450B 
SN55453B 
SN55454B SN75454B 


Supply voltage, Vcc (see Note 1) eae A aT eae Se i 
J ipGe voltage ee 
[interemiter voltage Gee Nowa) —SS=S=~“‘“*S*‘“‘“*S*S*~*SC“SSSCSdSSC‘S TSS SY 
[Voctoauberaevorge SCS TCC TCC 
[Gollectortosubstratevoage SS SSCSCSC~“~*é‘“iRSC‘*SSC*dSCSC*‘“RTSC‘“DSCSSSC“‘#SNSNSW 
| Collectorbase voltege SSCS 8B BCC 
Fcoliecror-emivter voltage GeeNows) —SCSCSC~C~—~“~*~*~*—‘s~*~‘—*~*SSSTCC dP SSCiC TCC 
[Emitterbase voltage CSCS Td 
[Off-state output voltage ——SSCSC~C~—“*“*“~“~*~‘*‘“‘“<‘“C~CS;SC*S*S*S*SCS*dCSCSCSC‘“RSSC“‘S CSCO Vd 
[Continuous collector or output current Gee Nowa) ——————~S~dCSCO*Y 00 —~| a0 | 400 | ma, 
[Peak collector or output curent (ty 10 ms, duty cycle © 60%, swe Nowa] 600” | 500 [| 500 | 600 | mA | 

[Spackese | 178 | ~(| toms 
Picpeckeses |_| _tos0_[ ~~ 
eee a ae 

P package 

Fee ae CO Se ol ec eee 
Storage temperature range —65 to 150 | -65 to 150 | -65 to 150 | -65t0 150 | °C | 
Lead temperature 1/16 inch from case for 60 seconds | 300 | 300 [ 300 | °c | 
Lead temperature 1/16 inch from case for 10 seconds Rel ee ee ee ee 








UNIT 


































Continuous total dissipation at (or below) 






25°C free-air temperature (see Note 5) 








Nol & 
Oro 





NOTES: Voltage values are with respect to network ground terminal unless otherwise specified. 

This is the voltage between two emitters of a multiple-emitter transistor, 

This value applies when the base-emitter resistance (Rae) is equal to or less than 500 2. 

Both halves of these dual circuits may conduct rated current simultaneously; however, power dissipation averaged over a short 


time interval must fall within the continuous dissipation rating. 


PONS 


5. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which 
starts on page 11. In the J and JG packages, SN554508 through SN55454B chips are atloy-mounted; SN75450B through 
SN754546B chips are glass-mounted. 


recommended operating conditions (see Note 6) 


SERIES 55450B SERIES 75450B UNIT 
MIN NOM MAX [MIN NOM MAX 


Operating i eet -air temperature, TA —55 125 


NOTE 6: For the SN55450B and SN75450B only, the substrate (pin 8) must always be at the most-negative device voltage for proper operation, 
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TYPES SN55450B, SN75450B 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 





schematic SN55450B... J 
SN75450B...JORN 


DUAL-IN-LINE PACKAGE (TOP VIEW) 


SUB 


positive logic: Y = AG (gate only) 


C = AG (gate and transistor) 
GND 





Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN55450B SN75450B 
PARAMETER TEST CONDITIONSt UNIT 
MIN TYP? MAX | MIN TYP? MAX 


Vit Low-level input voltage 


TTL gates 











Vik Input clamp voltage Voc = MIN, 1) =—-12mA 


; Vcc = MIN, ViL=O8V, 
VOH High-level output voltage 
IOH = —400 uA 
Vv =MIN, Vip =2V, 
Vot Low-level output voltage oe ne 
lot = 16 mA 
Input current at maximum input A 
: : Vcc = MAX, Vv, =55V 
input voltage input G 
input A 


a 
tH High-level input current : Vec = MAX, Vip zr24V 
input G 











; input A 
ie Low-level input current : Vec = MAX, V,=04V 
input G 


los  Short-circuit output current § Vcc = MAX 
ICCH Supply current, outputs high Vec = MAX, Vv, =90 
lccL Supply current, outputs low Vcc = MAX, VzpTz5V 


TFor conditions shown as MIN or MAX, use the appropriate value specified: under recommended operating conditions. 
Fall typical values at Vee = 5 V, Ta = 25°C. 
3Not more than one output should be shorted at a time. 
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TYPES SN55450B, SN75450B 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


output transistors 











SN55450B SN75450B 
PARAMETER TEST CONDITIONSt UNIT 
MIN TYP$ MAX | MIN TYP? MAX 
V(BR)CBO Collector-Base Breakdown Voltage | Ic = 100 HA, Ip =0 


c : Eee eee 

vant Cocaine __ fects eeerson f= [= LO 

V(BR)JEBO Emitter-Base Breakdown Voltage | le =100uA, Ic =0 ae Eee es 

Ta=25C 

Ta =25°C See 

VcE=3V, Ic=100mA, | Note7 

a oe 
VcE=3V, I¢=300mA, 

VBE Base-Emitter Voltage Vv 
Note7 eee 


Collector-Emitter Ip=10mA, !¢=100mA | See 0.25 0.5 
VCE(sat) : C 
CE(sat Saturation Voltage , Ig =30mA, tc =300mA | Note7 045 08 . 0.45 0.7 


TE er conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
Fall typical values are at Voc = 5 V, Ta = 25°C. 
NOTE 7: These parameters must be measured using pulse techniques. ty, = 300 us, duty cycle < 2%, 




















Static Forward Current. 








Transfer Ratio 













switching characteristics, Vcc = 5 V, TA = 25°C 
TTL gates 


PARAMETER 


Propagation delay time, 
low-to-high-level output 
Propagation delay time, 
high-to-low-level output 





MIN TYP MAX |UNIT 





TEST CONDITIONS 







tPLH 











CL =15pF, RL = 4002, See Figure 1 









TPHL 









output transistors 


t Storage time 


$ 
te Fall time 


#Voltage and current values shown are nominal; exact values vary slightly with transistor parameters. 






Ic = 200 mA, Ig(1) =20mA, tp(2) = -40 mA, 
VBEloff)=—-1V, CL=15pF, R_=502, 
See Figure 2 















gates and transistors combined 


tPHL Propagation delay time, high-to-low-leve} output Ic = 200 mA, C_=15pF, 
RL “502, See Figure 3 


eee: Vs =20V, Ic = 300 mA, 
Vv High-level output volt ft tchin Vs-6.5 
OH igh-level output voltage after switching Rpg = 5009, See Figure 4 s mV 
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TYPES SN55451B, SN75451B 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 





SN55451B...JG 
logic SN75451B ...JG OR P 
FUNCTION TABLE DUAL-IN-LINE PACKAGE (TOP VIEW) 


(EACH DRIVER) Vee 2B) 2A ay 


L (on state) 
L (on state) 


L (on state) 


H (off state) 





H = high level, L = low level 


schematic (each driver) 
Vec 





GND 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TESTCONDITIONst.  _-___SNSS451B_[_SN75457B 
MIN TYP? MAX | MIN TYP? MAX 


Vik [tnput clamp voltage Vec = MIN, ly =—-12mA —1.2  -15 





















! High-level output Voc= MIN. NIH 2M, 300 
- t 
OH 1g evel output curren Vou =30V 
Vcc = MIN VIL=O0.8V, 
cc é IL 0.25 O05 
IoL = 100 mA 
VoL Low-level output voltage Voc = MIN Vi =08V 
cc , ieee 05 08 0.5 0.7 
lot = 300 mA 





Ne Low-level input current Vcc =MAX, Vy =04V pd HG | —1 -16 


IcCL Supply current, outputs low Vcc = MAX, Vv; =0 








TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+All typical values are at Veg = 5 V,Ta =25 C. 


switching characteristics, Vcc =5 V, TA = 25°C 


[UNIT | 
Peas [os | 






UNIT 





tTHL Transition time, high-to-low-level output 


Vs=20V, lo ~ 300 mA, 
VoOH High-level output voltage after switching ay . 4 Oo Vs-6.5 mV 
: , ee Figure 
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TYPES SN55452B, SN75452B 
DUAL PERIPHERAL POSITIVE-NAND DRIVERS 





SN55462B...JG 
SN75462B ....JG OR P 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


vee 2B 24 2y 


logic 


FUNCTION TABLE 
(EACH DRIVER) 


H (off state) 


H (off state) 
H (off state) 
L (on state) 





H = high level, L = low level 


schematic (each driver) Vec 





Resistor values shown are nominal, 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


|___SNS5452B s 
PARAMETER TEST CONDITIONS c= SUT OSBZB a Bee UNIT 
MIN TYPt MAX | MIN TyPt MAX 


ViH__High-level input voltage a es (ee A eee Oe 
Vik Input clamp voltage Vec=MIN,  lj=—12mA Se ee. S18 | 1.2 -15 aa 


Voc = MIN, Vit =0.8V, 
High-level 
1OH igh-level output current Von = 30V 
Vcc = MIN, VIH=2YV, 
lo. = 100 mA 
VoL  Low-evel output voltage V 


Vcc = MIN, Vip =2V, 
























0.5 0.8 0.5 0.7 
lo. = 300 mA 
Input current at maximum input voltage Vec=MAX, Vj, =55V a. ae Le 
WwW High-level input current Vcc = MAX, ve 2.4V eee set coe Ot eee AO] 






Nie Low-level input current Vcc = MAX, 1=0.4V p11 1.6 | -1.1 -1.6 | mA | 
!ccH Supply current, outputs high Vcc = MAX, vi =OV Pt 14 [ma 


IccL Supply current, outputs low Vcc = MAX, Vy =5V 56 








t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
tan typical values are at Vcc = 5 V, Ta = 25°C. 


switching characteristics, Vcc = 5 V, TA = 25°C 


lo=200mA, CL = 18 pF, 
RL =500, See Figure 3 


Vs =20V, lo = 300 mA, 
VoH High-level output voltage after switching a Figure 4 Oo eas sow | 
e 
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TYPES SN55453B, SN75453B 
DUAL PERIPHERAL POSITIVE-OR DRIVERS 





SN55453B.... JG 
logic SN75453B ...JG OR P 
DUAL-IN-LINE PACKAGE (TOP VIEW) 
FUNCTION TABLE 
(EACH DRIVER} 


L (on state) 


H (off state) 
H (off state) 
H (off state) 





H = high level, L = tow tevel 


positive logic: Y= A+B 





schematic (each driver) 


Vcc 


GND 





Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


N7545 
PARAMETER TEST CONDITIONSt [| ___SNS5453B_| sere UNIT 
MIN TYPt MAX | MIN TYP? MAX 


Vint High evel input wolag rena ISL et ee I ac 


Vik Input clamp voltage Vec = MIN, 1) =-12mA —1.2 -1.5 —1.2 +15 


High-level output current 
Vec =MIN, ViL=O8V, 
tot = 100 mA 
Vcc = MIN, Vit =O.8V, 
lo_ = 300 mA 


[i1__Input current at maximum input volts | Vog=MAX, Vj =55V [$< att 
Voo=WAX, Vj=2av [OS 
Veo=WAX, Vjs0aV [t= | 18 ma 
Vog=MAX wiesv [8 ma 


TEor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+All typical values are at Voc = 5 V, Tp =25°C, 


switching characteristics, Vcc = 5 V, TA = 25°C 


ee al 
RL=5082, See Figure 3 
re mere 


= I 300 mA, 
VoOH High-level! output voltage after switching = = — 0 * ves [av | 
ee Figure 
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1OH 





Vot Low-level output voltage 
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TYPES SN55454B, SN75454B 
DUAL PERIPHERAL POSITIVE-NOR DRIVERS 





SN55454B .... JG 

logic SN75454B....JG OR P 
FUNCTION TABLE DUAL-IN-LINE PACKAGE (TOP VIEW) 
(EACH DRIVER) 


H (off state) 
L (on state) 


L (on state) 





tL (on state} 


H = high level, L = low tevel 


schematic (each driver) 





Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN55454B SN75454B 
PARAMETER TEST CONDITIONSt UNIT 
MIN TYPt MAX | MIN TYP MAX 
2 Vv 


Vik Input clamp voltage Vec=MIN,  t)=—12mA -1.2 -1.5 1.2 -1.5 


Vcc =MIN, ViL=08V, 
an A 
!oH High-level output current Von = 30V Mu 


Vec = MIN, Vin=2V, 


025 05 0.25 04 
lot = 100 mA % 
Vec=MIN,  Vin=2V, 
ee ie 05 08 05 07 
lot = 300 mA 











































VoL Low-level output voltage 






I Input current at maximum input voltage Vcc = MAX, Vv, =55V 


ItH = High-level input current Vec=MAX, VWy=24V poe, + BOR 
WL Low-level input current Vec =MAX, Vy =04V CB | 
1 My=0V 13 17 13«17 












ICCH Supply current, outputs high Vcc = MAX 
IccL Supply current, outputs low Vec=MAX, V,=5V 61 79 61 79 





T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
All typical values are at Voc =5 V, Ta = 25 C. 


switching characteristics, Vcc = 5 V, TA = 25°C 





, Ts | | 
lo=200ma, cL=150F, [3435 | ms | 


a Vg=20V, 19 ~300mA, 
VOH_ High-level output voltage after switching See Fi 4 Vs-6.5 
ee Figure 
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SERIES 55450B/75450B 
DUAL PERIPHERAL DRIVERS 





PARAMETER MEASUREMENT INFORMATION 


INPUT 2.4 V Vcc OUTPUT 5V 







RL = 40022 









PULSE 










~#—— 05 1——+ 
GENERATOR 
(See Note C) tPLH —t—+} pe—et+— tPHL 
(See Note A) fe Vou 
CL = 15 pF 
(See Note B) ouTPUT 
: 7 ” VoL 


TEST CIRCUIT VOLTAGE WAVE FORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zout ~ 50 22. 
B. C_ include probe and jig capacitance, 
C. All diodes are 1N3064. 


FIGURE 1—PROPAGATION DELAY TIMES, EACH GATE (SN55450B and SN75450B ONLY) 


INPUT -1v 10V 


OUTPUT 










PULSE 
GENERATOR 
{See Note A) 





CL 215 pF 
(See Note B) 





TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: duty cycle S 1%, Zour © 50 i, 
B. Cz. includes probe and jig capacitance. 


FIGURE 2-SWITCHING TIMES, EACH TRANSISTOR (SN55450B AND SN75450B ONLY) 
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SERIES 55450B/75450B 
DUAL PERIPHERAL DRIVERS 





PARAMETER MEASUREMENT INFORMATION 


























INPUT 24V 10V INPUT 
‘450B 
‘451B 
‘453B 

OUTPUT 

PULSE 

GENERATOR ee INPUT 
(See Note A) TEST '452B 
{See NOTE B) CL=1SpF 4548 


{See Note C) 








‘453B 





( 
'454B | 
| 

| | 

oa 1 ay L | OUTPUT 

“| 

le ol THLE eee 'TLH 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zoyz ~ 50 2 
B. When testing SN55450B or SN75450B, connect output Y to transistor base and ground the substrate terminal. 
Cc. Cy includes probe and jig capacitance. 


FIGURE 3—SWITCHING TIMES OF COMPLETE DRIVERS 


Vs = 20V | 


OUTPUT $$ | 
PULSE 
GENERATOR CIRCUIT '452B 
(See Note A) UNDER ‘aeap 
fescaes CL = 15 pF 
ee NoteB) (See Note C) 











Ite 10% ay 


'453B GND |SUB Von 
‘4548 
| OUTPUT 
0.4V = + Se —————— @«0€0 0 0@0:——_ SS VOL 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zout = 50 22. 
B. When testing SN55450B or SN75450B, connect output Y to transistor base with a 500-92 resistor from there to ground, 


and ground the substrate terminal. 
C. Cy includes probe and jig capacitance. 


FIGURE 4—LATCH-UP TEST OF COMPLETE DRIVERS 
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SERIES 55450B/75450B 
DUAL PERIPHERAL DRIVERS 





TYPICAL CHARACTERISTICS 








SN554508, SN75450B SN55450B, SN75450B8 
TTL GATE TRANSISTOR 
HIGH-LEVEL OUTPUT VOLTAGE STATIC FORWARD CURRENT TRANSFER RATIO 
vs vs 
HIGH-LEVEL OUTPUT CURRENT COLLECTOR CURRENT 
4.0 
: | ea ica ee eae 










3.5 ie Cee —4 
Vip =0.8V 

3.0 Ty =25C oe 
See Figure 2 













































































2 
> © 
& s 
i] an 
= Cc 
S £ 
> lo 
5 2.5 i 
& 2 
= E 
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> 
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0 
0 -5S -10 -15 -—-20 ~25 -30 -35 —-—40 10 20 40 70 100 200 400 
logy High-Level Output Current—mA I,-Collector Current—mA 
FIGURE 5 FIGURE 6 


SN55450B, SN75450B 


TRANSISTOR TRANSISTOR 
BASE-EMITTER VOLTAGE COLLECTOR-EMITTER SATURATION VOLTAGE 
vs 
vs 
COLLECTOR CURRENT COLLECTOR CURRENT 


¢ 
—=10 


'p 





ne 
r lp 
See Note 7 





See Note 7 




















Veg —Base-E mitter Voltage—V 















































VE (sat) Collector-Emitter Saturation Voltage—V 


























10 20 40 70 100 200 400 10 20 40 70 100. 200 400 
Iq—Collector Current—mA Iq—Collector Current—mA 
FIGURE 7 FIGURE 8 


NOTE 7: These parameters must be measured using pulse techniques. ty, = 300 us, duty cycle < 2%, 
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INTERFACE SERIES 55460/75460 
CIRCUITS DUAL PERIPHERAL DRIVERS 


BULLETIN NO. OL-S 12425, DECEMBER 1976—REVISED AUGUST 1977 


PERIPHERAL DRIVERS FOR 
HIGH-VOLTAGE, HIGH-CURRENT DRIVER APPLICATIONS 


performance 
e Characterized for Use to 300 mA 
e High-Voitage Outputs SUMMARY OF SERIES 55460/75460 


e No Output Latch-Up at 30 V (After 
Conducting 300 mA) 


e Medium-Speed Switching 


ease-of-design 


e Circuit Flexibility for Varied Applications 
and Choice of Logic Function 


e TTL- or DTL-Compatible Diode-Clamped sn7s4e1 |. AND. ~~~—*«|~=S«G,P sé 
eee [suveiea [wana |e. 
Standard Supply Voltages | sn7s463 | ORs] GP 





Available in Plastic and Ceramic Packages | JG,P | 


twith Output transistor base connected externally to 
description output of gate. 


Series 55460/75460 dual peripheral drivers are functionally interchangeable with Series 55450B/75450B and Series 
55460/75460 peripheral drivers, but are designed for use in systems that require higher breakdown voltages than either 
of those series can provide at the expense of slightly slower switching speeds. Typical applications include logic buffers, 
power drivers, relay drivers, lamp drivers, MOS drivers, line drivers, and memory drivers. Series 55460 drivers are 
characterized for operation over the full military temperature range of —55°C to 125°C; Series 75460 drivers are 
characterized for operation from 0°C to 70°C. 


The SN55460 and SN75460 are unique general-purpose devices each featuring two standard Series 54/74 TTL gates and 
two uncommitted, high-current, high-voltage, n-p-n transistors. These devices offer the system designer the flexibility of 
tailoring the circuit to the application. 


The SN55461/SN75461, SN55462/SN75462, SN55463/SN75463, and SN55464/SN75464 are dual peripheral AND, 
NAND, OR, and NOR drivers, respectively, (assuming positive logic) with the output of the gates internally connected 
to the bases of the n-p-n output transistors. 


CONTENTS 
Maximum Ratings and Recommended Operating Conditions 
Definitive Specifications 
Types SN55460, SN75460 


Types SN55461, SN75461 
Types SN55462, SN75462 
Types SN55463, SN75463 
Types SN55464, SN75464 
Switching Time Test Circuits and Voltage Waveforms 
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SERIES 55460/75460 
DUAL PERIPHERAL DRIVERS 














SN55461 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
SN55462 
SN55463 SN75463 


i SN55464 SN75464 


PlpiDME ol fage! = ee 2 BS Be 
[Vogtoaubstretevoinge Ci 
Collsctortooubstete volage Si a 
pcoledernagtaie = ne 
FColectoremitier voltge ReeNow )—SSSCSCSCSCSCSCSC~sS aPC 
[Gohtetar-emitter voltage ee Notea) Sd 2) 
Demigod cs ee ee 
Seinen ee 
[continuous collector or output curent eee Nowes) ————~——~«Y~— ado +f 400 | 400 | 400 | ma, 
[Peak collector or output current (tw < 10s, duty ovele = 50%, swe Nowesi] 600 | 500 | 500 | 500 | mA_ 
[package [tars to 
Pic packee | + soi SSSC*dYC 
CNnackage |" 
a 
MEETS a AD CSTD STN ERE CNH BRC 
[Lead temperature 1/16 inch orn cave foro econae [ Jers@peckage | 200 [900 | 200 | 00 | “c_ 
[ead temperature 1/16 inch from cate for T0econds | NorPpackage | 260 | 260 | 260 | 260] 


NOTES: 





SN75461 
SN75462 











SN75460 




























Continuous total dissipation at (or below) 
25°C free-air temperature (see Note 6) 










1. Voltage values are with respect to network ground terminal unless otherwise specified. 

2. This is the voltage between two emitters of a multiple-emitter transistor. 

3. This value applies when the base-emitter resistance (RgeE) is equal to or less than 500 82, 

4. This value applies between O and 10 mA collector current when the base-emitter diode is open-circuited. 

5. Both halves of these dual circuits may conduct rated current simultaneously; however, power dissipation averaged over a short 
time interval must fall within the continuous dissipation rating. 

6. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which 
starts On page 11. In the J and JG packages, SN55460 through SN55464 chips are alloy-mounted; SN75460 through SN75464 
chips are glass-mounted, 


recommended operating conditions (see Note 7) 


SERIES 55460 SERIES 75460 UNIT 
HN NOW MAK [WWW NOM MAK 


Operating free-air temperature, Ta —55 125 ‘Cc 










NOTE 7: For SN55460 and SN75460 only, the substrate (pin 8) must always be at the most-negative device voltage for proper operation. 
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TYPES SN55460, SN75460 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 





SN55460...J 
SN75460...JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


schematic 


Vec 


SUB 


positive logic: Y = AG (gate only) 
C = AG (gate and transistor) 





GND 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TTL gates 


PARAMETER TEST CONDITIONST 


Vik Input clamp voltage Vcc =MIN, 1) =-12mA -1.2  -1.5 


‘ Vcc = MIN, ViL =08V, 
VOH High-level output voltage 4oback 2.4 
OH = B 
Vcc =MIN, Vip =2V, 
Vot Low-level output voltage \ ee 16 mA as 
OL = 'om 
Input current at maximum Vee = MAX V1 =55V 
l High-level input t Vv MAX Vv, =24V 
1H igh-level input curren cc = ’ [> <- 
input G 
I L level input cu t Vv MAX V,=04V 
IL ow-level inpu rren ce* ’ 1 =. 
input G 


los — Short-circuit output current 8 Vcc = MAX 
lcci Supply current, outputs low Vcc =MAX, Wy=5V 7 


TEor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
Fall typical values at Vcc = 5 V, Ta = 25°C. 
S Not more than one output should be shorted at a time. 
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TYPES SN55460, SN75460 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


output transistors 












| snssa60_— | S754 
PARAMETER TEST CONDITIONSt 60 UNIT 


MIN TYP$ MAX | MIN TYPt MAX 
VipR)CBO Collector-Base Breakdown Voltage} Ic = 100HA, Ip =0 


pO eee 
Collector-Emitt 
ViBRICEO Se Ic =10mA, !g=0, See Notes v 
Breakdown Voltage 






y Collector-Emitter In =100nA. R =5002 

(BRICER Breakdown Voltage c". Pie Pe 

IE=100HA, Ic =0 bi eed 
30 


VeE=3V, Ic=100mA, 
Ta = 25°C 
VcE=3V, Ic =300mA, 


ViBR)EBO Emitter-Base Breakdown Voltage 








Static Forward Current 
Transfer Ratio 





VcE=3V, Ic =100mA, |Note 8 36 
Ta =MIN 


VcE=3V, Ic =300mA, 
Ta =MIN 


ig=T0mA, 1g=100nA | eo [om aa [ome 
VBE Base-Emitter Voltage V 
ig=30mA, Ig =300mA \Nowef 1 44 || 


Vv Collector-Emitter Ig=10mA, !¢=100mA | See 0.25 0.5 0.25 0.4 y 
CE(sat) saturation Voltage Ip=30mA, I¢=300mA |Note 8 045. 08 045. 07 


TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
fan typical values areat Voc =5 V, Ta = 25°C. 
NOTE 8: These parameters must be measured using pulse techniques. ty, = 300 us, duty cycle < 2%, 









switching characteristics, Vcc = 5 V, TA = 25°C 
TTL gates 


PARAMETER TEST CONDITIONS MIN TYP MAX jUNIT 


Propagation delay time, 
low-to-high-level output 
Propagation delay time, 
high-to-low-level output 


tPLH 
Cy = 15 pF, R_L = 4002, See Figure 1 
tPHL 





output transistors 


t Delay ti 
ae te 200mx, ty 200, ara) = AO. 
r Ise time 
v =-1V, CL=15pF,- RL = 502, 
Belo" =1V, CL I8BF, RL 
See Figure 2 
te Fall time 


+Voltage and current values shown are nominal; exact values vary slightly with transistor parameters. 





gates and transistors combined 


tPLH Propagation delay time, low-to-high-level output 


tPHL Propagation delay time, high-to-low-level output Io ~ 200mA, Cy =15pF, 
tTLH Transition time, low-to-high-level output R_ = 502, See Figure 3 
tTHL Transition time, high-to-low-leve! output 





Vs=30V, I¢ ~ 300 mA, 
Ree = 50082, See Figure 4 


VoH High-level output voltage after switching 
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TYPES SN55461, SN75461 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 





SN55461...JG 


SN75461...JG OR P 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


logic 
FUNCTION TABLE 
(EACH DRIVER) 


L (on state) 


L (on state) 
L (on state) 
H (off state) 





H = high level, L = low level 


schematic (each driver) Vee 
: 130n 
rt : 
B 


Resistor values shown are nominal. 


WA 


positive logic: Y = AB 





GND 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


| _SN55461_— SN75461 
PARAMETER TEST CONDITIONST UNIT 
MIN TYP? MAX | MIN TYPE MAX 


Vik Input clamp voltage Vec = MIN, ly =—12mA P12 15 | 
m 
Vv 
m 
LL 
m 


bee ean 
ee ean 
a ee 
VOH =35V 
Vcc =MIN, Vic = 0.8 V, 
aa 
ere ee 
Pt = 8 | ma 


0.25 085 5 04 
Vec=MIN, Vj, =08V 
a [EAC Ns 05 08 5 07 
lot = 300 mA 

56 56 


































VoL Low-level output voltage 






2 
0.2 
0 
"iH High-level input current Voc =MAX, Vi =2.4V p si« 
Vie Low-level input current Vec =MAX, Vi =04V Pt = 1.6 | 


TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
Tan typical values are at Voc = 5 V, Ta = 25°C. 


switching characteristics, Vcc = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS UNIT 
3 


tpLH Propagation delay time, low-to-high-level output | 30 5 | ons | 
tPHL Propagation delay time, high-toow-level output Io 200mA, CL=15pF, {| 25 40 | ns | 


ty Input current at maximum input voltage Vcc =MAX, V,=55V 




















° 


tTLH Transition time, low-to-high-level output R_ = 5022, See Figure 3 
tTHL Transition time, high-to-low-level output 10 20 


. poe Vs=30V, tg ~ 300 mA, 
VOH High-level output voltage after switching See Figure 4 Vs—10 mV 
1 
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TYPES SN55462, SN75462 
DUAL PERIPHERAL POSITIVE-NAND DRIVERS 





SNS6462...JG 
SN76462...JGORP 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


logic 









Veo 28 2A 2¥ 





FUNCTION TABLE 
(EACH DRIVER) 










LL] H (off state) 
L  H|H (off state) 
H LH (off state) 
H _H | L (on state) 


H = high level, L = low tevel 








Positive logic: Y = AB 


schematic (each driver) 
Vec 


GND 
Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


[_snssaez_——=«|~==S=«SN75462 
PARAMETER TEST CONDITIONS UNIT 
MIN TYPt MAX |MIN TYP? MAX 


| Vin High-level input voltage = High-level input voltage haa 


Vik — Input clamp voltage Vec =MIN, y= -12mA —1.2 -1 eae 


. Voc = MIN, Vit =08 V, 
Vec =MIN, Vin=2V, 
Vec =MIN, Vip=2yV, 
ee a 
lccL Supply current, outputs low Vcc = MAX, 


1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
All typical values are at Voc =5 V,TA=25 C. 


switching characteristics, Vcc = 5 V, TA = 25°C 


ere eee 
RL=50%,  SeeFigues {1325 | me] 
[020 as 


: Pa Vs =30V, IQ = 300 mA, 
VoH_ High-level output voltage after switching See Figure 4 Vs—10 mV 






















VoL Low4evel output voltage 
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TYPES SN55463, SN75463 
DUAL PERIPHERAL POSITIVE-OR DRIVERS 





SN55463...JG 


SN75463...JG ORP 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


logic 


FUNCTION TABLE 
(EACH DRIVER) 


L (on state) 
H (off state) 


H (off state) 
H (off state) 





H = high ‘evel, L = low level 





positive logic: Y= A+B 


schematic (each driver) ee 


GND 





Resistor values shown are nonyinal, 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


7 sesaes [snes 
PARAMETER TEST CONDITIONS MIN TYP? MAX |MIN TYP? nex UNIT 


Vi High-level input voltage 
Vii. Lovrlovel input voltage cease Seanad ia 


Vik Input clamp voltage Vcc = MIN, I) =-12mA 


' Vec = MIN, Vip =24V, 
Vec = MIN, Vit = O08 V, 
pene me Vit = 08 V, 


\ Input current at maximum input voltage Vcc = MAX, =5.5V seca comes es 


WH High-level input current Vec = MAX, =2.4V 


coi Sureycuren, outputs HR LCA A = 
lect. Supply current, outputs low Vec =MAX, Vy, =0 58 76 58 76 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
All typical values are at Veg = 5 V, Ta = 25°C, 


switching characteristics, Vcc = 5 V, TA = 25°C 


PARAMETER TEST CONDITIONS 
tpLH Propagation delay time, low-to-high-level output 































Vot Low-level output voltage 





















MIN TYP MAX 









lo = 200mA, CL_=15pF, 
Ry, = 50 2, See Figure 3 


Vs=30V, Iq ~ 300 mA, 10 
See Figure 4 
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tpHL Propagation delay time, high-to-low-level output 


tTLH Transition time, low-to-high-leval output 


tTHL Transition time, high-to-low-level output 





















VoOH High-level output voltage after switching 
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TYPES SN55464, SN75464 
DUAL PERIPHERAL POSITIVE-NOR DRIVERS 





SN55464 ... UG 
logic SN75464 ....JG ORP 


FUNCTION TABLE DUAL-IN-LINE PACKAGE (TOP VIEW) 
(EACH DRIVER) 





H = high level, L = fow level 


schematic (each driver) 





Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


[| _SNS5464_— SN75464 
PARAMETER TEST CONDITIONSTt UNIT 
MIN TYP} MAX |MIN TYP} MAX 


ViL _ Low-level input voltage 
























Vik Input clamp voltage Vcc = MIN, 1) =-12mA —1.2) -1.5 
Vcc =MIN, Vit =08V, 


Von =25V 


Ee cea 
Vec = MIN, Vip =2V, 0.25 05 
loL = 100 mA ‘ y 








!oH High-level output current 















VoL Low-level output voltage 
. Vec = MIN, VIH=2YV. 


lot = 300 mA 


yy Input current at maximum input voltage Vec=MAX, V,=55V aaa 2 
lH High-level input current Vec =MAX, Vj, =2.4V Po 0 


0.5 08 0.5 0.7 





Nie Low-level input current Vcc =MAX, V,=0.4V 
lCCH Supply current, outputs high Vcc = MAX, Vv, =0V 
lccL Supply current, outputs low Vec =MAX, Vy=5V 67 85 


TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
All typical values are at Voc = 5 V, Ta = 25 C, 





switching characteristics, Vcc = 5 V, TA = 25°C 


Io ~200mA, CL=15pF, 
RL =50 2, See Figure 3 


Vs =30V, 
See Figure 4 
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SERIES 55460/75460 
DUAL PERIPHERAL DRIVERS 





PARAMETER MEASUREMENT INFORMATION 


INPUT 2.4V Vcc OUTPUT 5V as 







INPUT 







Rx = 40022 















PULSE Tar Ws Was eee Sets Sgy 
GENERATOR ‘ { 
(See Note C) tpLH —+-—{ feet PHL 
(See Note A) PL VoH 


Ci = 15 pF 
tb Note B) OUTPUT 


VOL 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zout ~ 50 22. 
B. Cy include probe and jig capacitance. 
C. All diodes are 1N3064. 


FIGURE 1—~PROPAGATION DELAY TIMES, EACH GATE (SN55460 AND SN75460 ONLY) 


j-———— 0.3 us —_—+| 


INPUT -1V 10V i 50% Son ate ------—---—3V 
| 
INPUT 1.5V 9% | Yq 1.5 V 
| ¢ 
10% | 10% ov 


OUTPUT 










| 
aes S5ns boot <5 ns 
PULSE | 
GENERATOR be tg of ben ts ~of 
(See Note A) CL = 15 pF | 1 ' 
(See Note B) fe tod joo | 
10% 1 10% 
OUTPUT | { 
= = = 90% 90% 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: duty cycle < 1%, Zou 50 2. 
B. Cy, includes probe and jig capacitance. 


FIGURE 2—SWITCHING TIMES, EACH TRANSISTOR (SN55460 AND SN75460 ONLY) 
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SERIES 55460/75460 
DUAL PERIPHERAL DRIVERS 





PARAMETER MEASUREMENT INFORMATION 



















INPUT 24V 10 V INPUT 
‘460 
‘461 
463 
OUTPUT 
PULSE 
GENERATOR CIRCUIT 
(See Note A} UNDER INPUT 
TEST 462 
(See NOTE B) Cy = 15 pF ’ 
(See Note C) 464 
| 
| 
TP’ 
ae OUTPUT 





TEST CIRCUIT 


VOLTAGE WAVEFORMS 
NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zoy~ ~ 50 2 


8. When testing SN55460 or SN75460, connect output Y to transistor base and ground the substrate terminal. 
C. Cy, includes probe and jig capacitance. 


FIGURE 3—SWITCHING TIMES OF COMPLETE DRIVERS 


Vg = 30V 











INPUT 2.4V 5V 





| 2mH 
‘460 
‘461 100 2 


‘462 


OUTPUT 
PULSE 





















INPUT 
GENERATOR CIRCUIT "462 
(See Note A) UNDER 464 
TEST CL = 15 pF 
(See Note B) (See Note C) 
| VOH 
| 
| OUTPUT 
uv 6 + Serr rl e's VoL 
TEST CIRCUIT VOLTAGE WAVEFORMS 
NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zou, = 502. 
B. When testing SN55460 or SN75460, connect output Y to transistor base with a 500-2 resistor from there to ground, 
and ground the substrate terminal. 
C. C_ includes probe and jig capacitance. 
FIGURE 4—LATCH-UP TEST OF COMPLETE DRIVERS 
1276 
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INTERFACE SERIES 75465 
CIRCUITS DARLINGTON TRANSISTOR ARRAYS 


BULLETIN NO, DL-S 12459, DECEMBER 1976 — REVISEO DECEMBER 1980 







HIGH-VOLTAGE HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS 


‘ JORN 
@ 500 mA Rated Collector Current (Single Output) DUAL-IN-LINE PACKAGE (TOP VIEW) 


e High-Voltage Outputs... 100 V 
e Output Clamp Diodes 


e Inputs Compatible with Various Types of Logic 
e Relay Driver Applications @ iJ E E [ [ E a 


e Higher-Voltage Versions of ULN2005A, 
ULN2001A, ULN2002A, ULN2003A, and 
ULN2004A, Respectively 





description 


Series 75465 devices are monolithic high-voltage, high-current darlington transistor arrays. Each comprises seven n-p-n 
darlington pairs. All units feature high-voltage outputs with common-cathode clamp diodes for switching inductive 
loads. The collector-current rating of a single darlington pair is 500 milliamperes. Outputs and inputs may each be 
paralleled for higher current capability. Applications include relay drivers, hammer drivers, lamp drivers, display drivers 
(LED and gas discharge), line drivers, and logic buffers. 


The SN75465 has a 1.05-k{2 series base resistor and is especially designed for use with TTL where higher output current 
is required and loading of the driving source is not a concern. The SN75466 is a general-purpose array and may be used 
with DTL, TTL, P-MOS, CMOS, etc. The SN75467 is specifically designed for use with 14- to 25-volt P-MOS devices 
and each input has a zener diode and resistor in series to limit the input current to a safe limit. The SN75468 has a 
2.7-kQ series base resistor to each darlington pair. This allows operation directly with TTL or 5-volt CMOS. The 
SN75469 has an appropriate series input resistor to allow its operation directly from CMOS or P-MOS utilizing supply 
voltages of 6 to 15 volts. The required input current is below that of the SN75468 while the required voltage is less 
than that required by the SN75467. 


schematics (each darlington pair) 






O 
INPUT B 





SN75466 SN75467 








OCOM 


OUTPUT C 
INPUT B 


SN75465: Rg = 1.05 k 


SN75468: Rp = 2.7k 
SN75469: Rp = 10.5k 


SN75465, SN75468, SN75469 


All resistor values shown are nominal and in ohms. 
Copyright © 1980 by Texas Instruments Incorporated 
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SERIES 75465 
DARLINGTON TRANSISTOR ARRAYS 


RE PT I I TE TE IE TT a ET ES IPE SPE IL A IT NE ID BEET LE TNT ET TREY ICTS I IST 


absolute maximum ratings at 25°C free-air temperature (unless otherwise noted) 


Collector-emitter- voltage sn.6 6d ede ee we Ee Wee eae Vee ee Sloe Gud’ Bo} ALS eo Se SE ae Viste bee 100 V 
Input voltage (see Note 1): SN75465 gk ee ee eee ee ee eee ee ee eens 15V 
SN75467, SN75468,SN75469 2.1... ee eee eee 30 V 
Peak collector current (see Figures 14. and 18) 20... cc eee ere eee e eee en ens 500 mA 
Output clamp diode current 2.1... .. ee en ee ete ee eee eee etnee jaded vais 500 mA 
Continuous input current, SN75466 only 6. te ee ee te te tee eee ee eens 25 mA 
Total substrate-terminal current: Jpackage 2.0... ce ee te ee ee nee ee ee eee —500 mA 
NPaCK ages: <4: fc. 5: 2 renbadls. wiley b 204 ea ute wi cae tyte Gxdbe G: OCeoe enema eaee aaah —2.5A 

Continuous dissipation (total package) at (or below) 25°C free-air temperature (see Note 2): 
Si PACK AGE! - a snie 4. Serie arg eS Bla barpavia tars oes Saw! ade Ber arse edt So aeeG Re Seca 1025 mW 
N' packages cs has Vii wate Os eds b Se alan eee Vite at EbaaS 1150 mW 
Operating free-air temperature range we eee ee eee eee eee 0°C to 70°C 
Storage temperature range 6. ee ee ee te ee eee eee eee tee —65 Cto 150°C 
Lead temperature 1/16 inch from case for 60 seconds, J package www ee ee ee ee 300°C 
Lead temperature 1/16 inch from case for 10 seconds, N package... 1. ee ee ee ns 260°C 


NOTES: 1. All voltage values, unless otherwise noted, are with respect to the emitter/substrate terminal, E. 


2. For operation above 25 C free-air temperatu re, refer to the Dissipation Derating Curves in the Thermal Information section, which 


starts on page 11. In the J package, SN75465 through SN75469 chips are glass-mounted. 


electrical characteristics at 25°C free-air temperature (unless otherwise noted) 


TEST 
PARAMETER | Tesreonpirions CONDITIONS 
FIGURE 


ie eee ;=0 


I Collector cutoff current 
CEX VcE-100V, 1)=0, Ta=70°C 


eee Off-state input current 
snes out (on) On-state input voltage 


Voce =100V, Ic=500KA, Ta=70°C 
Vp=aH3Vv 


VceE=2V, I¢ = 350 mA 


VR=100V 
VR=100V, Tya=70°C 
= — 


IR Clamp diode reverse current 


VE Clamp diode forward voltage 
C; Input capacitance 


1) = 250 nA, Ic = 100mA 

‘ Collector-emitter 1) = 350 nA, In = 200 mA 

CE (sat) saturation voltage = 500 a = 350 mA 
I= ue c* mm 


= 1 MHz 


SN75465 
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SERIES 75465 
DARLINGTON TRANSISTOR ARRAYS 





electrical characteristics at 25°C free-air temperature (unless otherwise noted) 


PARAMETER Lead TEST CONDITIONS snes ada UNIT 
FIGURE MIN TYP’ AX }]MIN TYP MAX 


VcE=100V, 1)=0 as, 










IcEx Collector cutoff current VcE = 100 V, 


ta=rorc _[vjzev 


Vv Rey Vv, Ic = 500 vA, 
ia Tare aay eae ee 












i 

[me seme |e focesav. eon | ii 
transfer ratio 

[ies Onsite | Wegzavs tgcaooma [av 

1; = 250 nA, = 100 mA a eee 

[1913] v 

i= 500nA,ig=as0ma | ia_48| 1a 16] 

vas toov, 

Crier Ey 

| 8 Tv _| 

| dM | pF | 


Collector-emitter 







VCE(sat) 





saturation voltage 


IR Clamp diode reverse current 


VE Clamp diode forward voltage _ ~ mA 2 
Ls 


electrical characteristics at 25°C free-air temperature (unless otherwise noted) 


PARAMETER TEST | TEST CONDITIONS said iceten! Sree 
FIGURE MIN TYP MAX [MIN TYP MAX 


BA 












Voe* TOV, 


Icex Collector cutoff current 


'(off) Off-state input current 


1 Input current 






Vce =50V, — 500 uA, 
vA 70°C 
=3.85 V 



















aay 


c=temat Sid SCS 
ig 200A [3 
igeas0ma[ Sa CCS 
Veezzy  [ESE2eOmA | : 
cen? [igzaremap i 
ig=300mA| SS TCS 


Vilon) On-state input voltage 





ce 350 mA 


)=250HA,  Ic=100mA 

1) = 350 nA, = 200 mA 

Tecan! Ic = 350 mA 
R= 100V 

aoa y, Ta=70°C 








Collector-emitter 
VCE (sat) 





saturation voltage 


IR Clamp diode reverse current 


VE Clamp diode forward voltage _ = mA 
C Input capacitance f = 1 MHz ee 


switching characteristics at 25°C free-air temperature 


PARAMETER TEST CONDITIONS 


tPLH Propagation delay time, low-to-high-level output Vs = 50V, Ry = 163 2, 
tPHL Propagation delay time, high-to-low-level output Cyr = 15 pF, See Figure 9 

=60V, 19 = 300 mA, 
See Figure 10 





VOH High-level output voltage after switching 
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SERIES 75465 
DARLINGTON TRANSISTOR ARRAYS 





PARAMETER MEASUREMENT INFORMATION 








OPEN VcE OPEN VcE 
ICEX ICEX 
OPEN : Vv; : 
FIGURE 1-IcEx FIGURE 2-Icex 
OPEN Vv 
re OPEN 
Nott) N(on) 
Vic OPEN 
FIGURE 3-It(of¢) FIGURE 4—1 
OPEN 
OPEN 
Ic 
re 
ul 
Viton) VcE ic if T Vie 
NOTE: |, is fixed for measuring VCE (sat), variable for measuring hee. 
FIGURE 5—V{(on) FIGURE 6—hreE, VCE (sat) 
VR 
4" 
OPEN OPEN 
FIGURE 7-IR FIGURE 8—VF 
1280 
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SERIES 75465 
DARLINGTON TRANSISTOR ARRAYS 





PARAMETER MEASUREMENT INFORMATION 


INPUT open Vs=50V 
‘466 only 
2.7k2Q RL = 1632 
moe Vb na 





OUTPUT 








te A) 
(See Note C. = 18pF 


"468 [ (See Note B) 





























VIH 
(See Note C) 
Ov 
VOH 
OUTPUT 
VOL 
VOLTAGE WAVEFORMS 
NOTES: A. The pulse generator has the following characteristics: PRR = 1 MH2, Zou; = 50 22. 
B. Cy, includes probe and jig capacitance, 
C,. For testing the ‘465, ‘466, and ‘468, V\y4 = 3 V; for the ‘467, Vyz4 = 13 V; for the ‘469, Vjpyy= 8 V. 
FIGURE 9—PROPAGATION DELAY TIMES 
Vs 
INPUT 
2mH 
‘466 only en 
2.7 kQ f& 1N3064 
O-— - AAA - 
PULSE { 
GENERATOR papers OUTPUT 
(See Note A) 265 
‘467 Cy = 15 pF 
"468 (See Note B) 
‘469 = = 
oS Se ee ViH 
(See Note C) 
Ov 
VOH 
OUTPUT 
SS Ss a VOL 
VOLTAGE WAVEFORMS 
NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zoyz = 50 Q. 
B. Cy, includes probe and jig capacitance. 
C. For testing the ‘465, ‘466, and ‘468, Vj, = 3 V; for the ‘467, Vj, = 13 V; for the ‘469, Vin =Ssy. 
FIGURE 10—LATCH-UP TEST 
1280 
TEXAS INSTRUMENTS 93 


INCORPORATED 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


94 


SERIES 75465 
DARLINGTON TRANSISTOR ARRAYS 





TYPICAL CHARACTERISTICS 
























COLLECTOR-EMITTER COLLECTOR-EMITTER 
SATURATION VOLTAGE SATURATION VOLTAGE 
vs vs COLLECTOR CURRENT 
COLLECTOR CURRENT COLLECTOR CURRENT vs 
(ONE DARLINGTON) (TWO DARLINGTONS PARALLELED) INPUT CURRENT 
7 25 > 25 500 
b fete TEE bb peat tt felt | pete 
> S < | 
Oop ieee qn a et Som 
A a 2 a A 
peo | a ee es lela 
ee el Ginn OD | 
3 3 eae CT? A 
- ge a a ea ce SF Un 
3 2 50 
Ww = 
> % 100 200 300 400 500 600 700 800 8 % 100 200 300 400 500 600 700 800 25 25 +50 75 100 125 150 175 200 
I¢—Collector Current-mA IC(tot}-Total Collector Current—mA 1j-Input Current—yA 
FIGURE 11 FIGURE 12 ~ FIGURE 13 





THERMAL INFORMATION 


J PACKAGE N PACKAGE 
MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT 
vs vs 
DUTY CYCLE DUTY CYCLE 


N = Number of Outputs Conducting 
Simultaneously (see Note 3) 


Ic — Maximum Collector Current — mA 
tc — Maximum Collector Current — mA 


N = Number of Outputs Conducting 
Simultaneously (see Note 3) 





0 0 
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 
Duty Cycle — % Duty Cycle — % 
FIGURE 14 FIGURE 15 


NOTE 3: For the J package, N x Ic must not exceed 500 mA (maximum substrate current). For the N package N x Ic must not exceed 2.5 A. 
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SERIES 75465 
DARLINGTON TRANSISTOR ARRAYS 





TYPICAL APPLICATION DATA 


SN75465 
SN75466 
Vg SN75467 + Veo SN75468 av 





P-MOS 
OUTPUT 





P-MOS TO LOAD TTL TO LOAD 
SN75465 
Vop SN75469 4 Vee SN75468 +V 
9 O 





cmos Lo L. OUTPUT = 
QUTPUT ~ ~ = ob 


BUFFER FOR USE OF PULL-UP RESISTORS 
HIGHER CURRENT LOADS TO INCREASE DRIVE CURRENT 
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INTERFACE SERIES 55470/75470 
CIRCUITS DUAL PERIPHERAL DRIVERS 


BULLETIN NO, DL-S 12369, MARCH 1976 — REVISED AUGUST 1977 





PERIPHERAL DRIVERS FOR 
HIGH-VOLTAGE, HIGH-CURRENT DRIVER APPLICATIONS 


performance 
e Characterized for Use to 300 mA 
e High-Voltage Outputs 


e No Output Latch-Up at 55 V (After 
Conducting 300 mA) 


@ Medium-Speed Switching 


SUMMARY OF SERIES 55470/75470 


LOGIC OF 
DEVICE | COMPLETE CIRCUIT Packaces| 
SN55470 ANbt [i eae — 3 


Psnssa71 |__anD___—+| a 
snsse72 | NaND__| sg _] 

















|snesa73 | OR] CG 
ease-of-design |snss474 | NOR | SG 
| sn7s470 | ANDY | LN 
© Circuit Flexibility for Varied Applications [sn75471 | AND | SGP 
and Choice of Logic Function |sn7sa72 | NAND | GP 
as rsuvsa7a-| on | a, _] 
° fe DTL-Compatible Diode-Clamped rsn7sa7a_ | NOR*«| GP 
nputs 
e Standard Supply Voltages twith output transistor base connected externally to 


output of gate. 


e Available in Plastic and Ceramic Packages 


description 


Series 55470/75470 dual peripheral drivers are functionally interchangeable with Series 55450B/75450B and Series 
55460/75460 peripheral drivers, but are designed for use in systems that require higher breakdown voltages than either 
of those series can provide at the expense of slightly slower switching speeds than Series 55450B/75450B (limits are the 
same as Series 55460/75460). Typical applications include logic buffers, power drivers, relay drivers, lamp drivers, MOS 
drivers, line drivers, and memory drivers. Series 55470 drivers are characterized for operation over the full military 
temperature range of —55°C to 125°C; Series 75470 drivers are characterized for operation from 0°C to 70°C. 


The SN55470 and SN75470 are unique general-purpose devices each featuring two standard Series 54/74 TTL gates and 
two uncommitted, high-current, high-voltage, n-p-n transistors. These devices offer the system designer the flexibility of 
tailoring the circuit to the application. 


The SN55471/SN75471, SN55472/SN75472, SN55473/SN75473, and SN55474/SN75474 are dual peripheral AND, 
NAND, OR, and NOR drivers, respectively, (assuming positive logic) with the output of the logic gates internally 
connected to the bases of the n-p-n output transistors. 











CONTENTS 


Maximum Ratings and Recommended Operating Conditions . . . 1... 1 1 ee ee 98 
Definitive Specifications 
Types SN55470,SN75470 2 ww ww ee 99 
Types SN55471,SN75471 ww ww kk te et te te 101 
Types SN55472,SN75472 2 1 ww we ee ee ee tt ht ee ee 102 
Types SN55473,SN75473) ww ww wk te 103 
Types SN55474,SN75474) 2 ww ww ee ee th 104 


Switching Time Test Circuits and Voltage Waveforms . . 2... 1 ee te ew ew he 
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SERIES 55470/75470 
DUAL PERIPHERAL DRIVERS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


$N55471 SN75471 

SN55472 SN75472 
SN75470 

SN55473 SN75473 

SN55474 SN75474 


7 
70 
70 

-emi 0 








SN55470 UNIT 











Collector-emitter voltage (see Note 3) 7 


Collector-emitter voltage (see Note 4) 
Emitter-base voltage 


Off-state output voltage 
Continuous collector or output current (see Note 5) 


Peak collector or output current (ty, < 10 ms, duty cycle < 50%, see Note 5) 


ps 
ne it ae 







J package 1375 
JG package 


N package 


Continuous total dissipation at (or below) 
25°C free-air temperature (see Note 6) 


P package 


“5510 125 
65 10150 
300 

Nor package 


pf 1000 
“B50 125 °C 
[=65 10 150 | 65 10 150 | ~6510 160 | °C 
°c 
[260 [260 [260 [| *c 


7 
70 
00 


° 


NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise specified. 

2. This is the voltage between two emitters of a multiple-emitter transistor. 

3. This value applies when the base-emitter resistance (Ree) is equal to or less than 500 2. 

4. This value applies between O and 10 mA collector current when the base-emitter diode is open-circuited. 

5. Both halves of these dual circuits may conduct rated current simultaneously; however, power dissipation averaged over a short 
time interval must fall within the continuous dissipation rating. 

6. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which 
starts on page 11. In the J and JG packages, SN55470 through SN55474 chips are alloy-mounted; SN75470 through SN75474 


chips are glass-mounted. 


recommended operating conditions (see Note 7) 


SERIES 55470 SERIES 75470 
[MIN NOM MAX | MIN NOM Max|~\!' 


Supply voltage, Vcc p45 5 8S | sabe Pseise 
Operating free-air temperature, Ta Ss 





NOTE 7: For SN55470 and SN75470 only, the substrate (pin 8) must always be at the most-negative device voltage for proper operation. 
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TYPES SN55470, SN75470 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 





schematic SN55470...J 
SN75470...J ORN 


Vec DUAL-IN-LINE PACKAGE (TOP VIEW) 


SUB 


positive logic: Y = AG (gate only) 
‘C = AG (gate and transistor) 





GND 
Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN55470 SN75470 
PARAMETER TEST CONDITIONSt UNIT 


Vint High-level input voltage ae ae a SN Sor ES) 
Vit. Loveevel input voltage es ee en De ae 
Vike Input clamp voltage Veg MIN, =—12mA [12-15 a 


Vcc = MIN, ViIL=O8V, 
Vv High-level output volt: Vv 
OH igh-level output voltage ton = 400 uA 
Vec = MIN, Vip =2V, 
Vv Low-level output volta 
OL pu eie lo = 16 mA 
q 


Input current at maximum Spee vecsmax, vinssv | —————7}__o 


Vec = MAX, V,=55V 
input voltage FinpurG | CC ' 


fis cHichluvel WeUe cudnt pinputA | VV G=MAX, V)=2.4V a 
Ie 


input A Pt T= | 
adic ee i al ore Mon, fe eee ee 


los _ Short-circuit output current § Voc = MAX | -18 -35  -55 [-18 -35 -55 | mA_| 
IccH Supply current, outputs high Voc =MAX, Vy =0 | 28 4284 | mA 
lecu Supply current, outputs Tow Voo= MAX, Vi=5V 


T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
Fall typical values at Voc = 5 V, Ta = 25°C. 
Snot more than one output should be shorted at a time. 


TTL gates 














< 
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TYPES SN55470, SN75470 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


output transistors 


SN55470 SN75470 
PARAMETER TEST CONDITIONSt 
MIN TYPt MAX 


ViBR)CBO Collector-Base Breakdown Voltage | I¢ = 100uA, Ie =0 


Collector-Emitter 
Vv Ic =10mA, Ip=0, See Note8 
(BRICEO Breakdown Voltage c 6 


Collector-Emitter 
Vv =100uA, R 500 2 
(BRICER Breakdown Voltage p BE~ 


V(BR)EBO Emitter-Base Breakdown Voltage =100nA, Ic =0 


—_ 3V, Itc¢=100mA, 
Ta =25°C 
VceE=3V, Ic =300 mA, 
Static Forward Current Ta =25°C 
Transfer Ratio VcE=3V, = 100 mA, is 8 
Ta = MIN 
VcE=3V, I¢=300mA, 
Ta =MIN 


Ip=10mA, Ic =100mA 
Base-Emitter Voltage 
[1B =30mA, Ic =300mA | [1B =30mA, Ic =300mA | mA, Ic =300mA jNote8 
y Collector-Emitter Ip=10mA, 1I¢ =100mA 
CE(sat) saturation Voltage fig=30mA, I¢=300mA |Note 8 
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 


tau typical values are at Voc =5 V, Ta = 25°C. 
NOTE 8: These parameters must be measured using pulse techniques. ty, = 300 us, duty cycle < 2%. 





switching characteristics, Vcc = 5 V, TA = 25°C 
TTL gates 


PARAMETER 





MIN TYP MAX |UNIT 





TEST CONDITIONS 























‘ Propagation delay time, 

ius cove tosnanrieverOUrput C, = 15 pF Ri =4002, — See Figure 1 
; Propagation delay time, . : L ‘ 

FAL high-to-low-level output 






output transistors 


PARAMETER TEST CONDITIONS# MIN TYP MAX |UNIT 
t Delay ti 


Vv =-—1V, Cy =15pF, R, =502, 
ts Storage time BE(off) L p L 
See Figure 2 
tf Fall time 


#Voltage and current values shown are nominal; exact values vary slightly with transistor parameters. 













gates and transistors combined 




















tPLH Propagation delay time, low-to-high-level output 
tPHL Propagation delay time, high-to-low-level output Ic ~ 200mA, CL =15pF, 
tTLH Transition time, low-to-high-level output Rx =50Q, See Figure 3 








tTHL Transition time, high-to-low-4level output 


1 
Vv High-level output voltage aft itchi Vs 7 BoM le SOOM) Go ae 
igh-level output voltage after switchin 4 
sa : : : Ree =50022, See Figure 4 2 mV 
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TYPES SN55471, SN75471 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 





SN55471...JG 
logic SN75471...JG OR P 
DUAL-IN-LINE P. GE (TOP VIEW 
FUNCTION TABLE IN-LINE PACKAGE (TOP VIEW) 


(EACH DRIVER) 


tL. 7 L (on state) 


H | L (on state) 
L ] L (on state) 
H | H (off state) 





H = high tevel, L = low ievel 


positive logic: Y = AB 





schematic (each driver) 


vec 
13093 
: | 


GND 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


| SN55471_— SN75471 
PARAMETER TEST CONDITIONST 


UNIT 
MIN Typ? MAX | MIN TYP? MAX 
Vit Low-level input voltage 


es a 
Vik _tnput clamp voltage Veo= MIN, _==tamA | 12 tS | ta 1 


Vec=MIN, Vin =2V, 
| High-level output current A 
OH igh-level output curren Vou =70V ss 
ie : 000 by j ie : | 028 os] 02s oa 
to. = 100 mA 
VoL Low-level output voltage a — a Vil =08V y 
cc ’ IL=Y.OV, 0.5 0.8 0.5 0.7 
lot = 300 mA 


Voo=MAX, _Vj=85V 
Voo=MAX, viz2av_ [SOS | 
Voo=MAX, Vizoav | 1-18 [tt [ ma | 
Voo=MAX, VizsvV | 8 if Sit ma | 
Voc =MAX, _Vi=0 


TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
¥All typical values are at Veco =5V, Ta 725 C. 


switching characteristics, Vcc = 5 V, TA = 25°C 


tpLH Propagation delay time, low-to-highevel output 
tpHL Propagation delay time, high-to4ow-level output Igo 200mA, CL=15pF, | 25 40 | ns | 
tTLH Transition time, low-to-high-evel output Rx, =5022, See Figure 3 FB 20 | ns 









































tTHL Transition time, high-to-low-leve! output 


VoOH High-level output voltage after switching 






Vs =55V, Io ~ 300 mA, 
See Figure 4 
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TYPES SN55472, SN75472 
DUAL PERIPHERAL POSITIVE-NAND DRIVERS 





SN55472...JG 
: SN75472...JGORP | 
logic DUAL-IN-LINE PACKAGE (TOP VIEW) 


FUNCTION TABLE 
(EACH DRIVER) 










LL | H (off state) 
L HTH (off state) 
HL | H (off state) 
HH | L (onstate) 


H = high level, L = low level 











Positive logic: Y = AB 


schematic (each driver) rae 


GNO 





Resistor values shown are nominal. 
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


: ; SN55472 SN75472 
PARAMETER TEST CONDITIONS U 
MIN TYPtT MAX | MIN TYP? MAX 


Vin High-level input voltage ae 2 


Vi_ _ Low-level input voltage 

Vik — Input clamp voltage Vec = MIN, I) =-12 mA 2 —15 
Vec =MIN, VIL =O08V, 

VoH = 70V 

Vec = MIN, ViIH=2V, 

lo_ = 100 mA 

Vec = MIN, VIH=2V, 

lo_ = 300 mA 


1 Input current at maximum input voltage Vec = MAX, Vv, =5.5V 


lin High-level input current Vec =MAX, Vj =24V 


10H = High-level output current 


Vot lLow4evel output voltage 


Nie Low-level input current Veco =MAX, V;=0.4V 


lccH Supply current, outputs high Vec =MAX, V,=0V 
tccL Supply current, outputs low Vec =MAX, V,=5V 


tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended Operating conditions. 
fan typical values are at Vcc = SV, Ta = 25 C. 


switching characteristics, Vcc = 5 V, TA = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX 


tpLH Propagation delay time, low-to-high-level output 
tpHL Propagation delay time, high-to-low-evel output Io *200mA, CL=15pF, [ = 30 50 | ns | 
tTLH Transition time, low-to-high-evel output RL =502, See Figure 3 | 1325 fons | 


tTHL Transition time, high-to-low-level output ; 10 20 | ons | 


: wi Vs =55V, Io ~ 300 mA, 
VoH High-level output voltage after switching See Figure 4 Vs—18 mV 
iguri 
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TYPES SN55473, SN75473 
DUAL PERIPHERAL POSITIVE-OR DRIVERS 





SN55473....JG 


logic SN75473 ...JG OR P 
DUAL-IN-LINE PACKAGE (TOP VIEW) 
FUNCTION TABLE vec 28 


(EACH DRIVER) 


L (on state) 
H (off state) 


H (off state) 
H (off state) 





H = high fevel, L = low Jevel 


1¥ 


positive logic: Y=A+B 





schematic (each driver) Voc 


GND 





Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN55473 SN75473 
PARAMETER Test conpitionst | __SN88473_ UNIT 
| ranamerer | Tesrconpirionst MIN TYP? MAX | MIN TYP? MAX 


Vint _Hidhevel input votioge ee ee 
Vin Lowevel input voltage eee eT 
Vik Input damp vote Vega WIN, ==temA [| 


VoH = 70 V 
Vot Low-level output voltage 'oL a : ‘ 
fo. = 300 mA 


[i] __Input currentat maximum input voltage | Voo=MAX, wi=ssV |S] | ml 
Tha Highievelinputeurent «Veg = MAX, V=2av [SOS 
Voo=MAX, Vi=0av [=a 18 | 116 | ma | 
8 it [ma 


tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
All typical values are at Voc =5 V, Ta = 25 C. 


switching characteristics, Vcc = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS MIN TYP MAX [UNIT 
tpLH Propagation delay time, low-to-high-leve! output | 8055 | ons | 





















































tpHL Propagation delay time, high-to-low-leve! output lo ~200mA, CL=15pF, | 25 40 | ns 
tTLH Transition time, low-to-high-level output R_ =5002, SeeFigue3 | = 8 25 | ns | 






tTHL Transition time, high-to-low-level output 


5 wend Vs =55V, Io ~ 300 mA, 
VoH High-level output voltage after switching : Séo‘Figure-4 Vs—18 mV 
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TYPES SN55474, SN75474 
DUAL PERIPHERAL POSITIVE-NOR DRIVERS 





; SN55474....JG 
logic SN75474....JG OR P 
FUNCTION TABLE DUAL-IN-LINE PACKAGE (TOP VIEW) 
(EACH DRIVER) Vec 2B 2A 2¥ 


H (off state) 


L (on state) 
L (on state) 
L (on state) 





H = high level, L = low level 


18 Ww 





schematic (each driver) 
Vec 





Resistor values shown are nominal, 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN55474 SN75474 
PARAMETER TEST CONDITIONSt UNIT 
MIN TYP MAX | MIN TYP? MAX 
Vin, High-level input vortage aa) 3 eee 


ViL Low-level input voltage 


Vik Input clamp voltage Vec =MIN, ly =-12mA 


P2156 | 1-2-1751 V_ | 
Vec = MIN, Vip =O0.8V, 
!OH High-level output current cS iL uA 
VoH = 70 V 
Vec = MIN, ViIH=2V, 
1oL = 100 mA 
VoL Low-level output voltage Vv 
Vcc = MIN, Vin =2V, 
ce 0.5 O08 0.5 0.7 
{oL = 300 mA 


ty High-level input current Vcc =MAX, Vi =2.4V 
Vec=MAX, vy =0aV 
Voc =MAX, Vj =0V 


tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
All typical values are at Voc =5 V, Ta = 25 C, 





switching characteristics, Vcc = 5 V, Ta = 25°C 


19 ~200mA, Cy_=15pF, 
R,_ =502, See Figure 3 


Vs =55V, 
See Figure 4 
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SERIES 55470/75470 
DUAL PERIPHERAL DRIVERS 





PARAMETER MEASUREMENT INFORMATION 


INPUT 2.4 V Vcc OUTPUT 5V 







Rx = 4002 









PULSE 






GENERATOR $0.54 ——— 
—-—+ tet t 
(See Note A} (See Note C) tPLH —tPHE Vou 
CL = 15 pF | 
(See Note 8) OUTPUT 
7 7 7 VoL 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A, The pulse generator has the following characteristics: PRR = 1 MHz, Zoyt © 50 2. 
B. Ci include probe and jig capacitance. 
Cc. All diodes are 1N3064., 


FIGURE 1—PROPAGATION DELAY TIMES, EACH GATE (SN55470 AND SN75470 ONLY) 


INPUT -1V 10V 


OUTPUT 









PULSE 
GENERATOR 
(See Note A) 





CL=15 pF 
(See Note B) 


OUTPUT 





TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: duty cycle < 1%, Zoy; © 50 2. 
B. C__ includes probe and jig capacitance. 


FIGURE 2—SWITCHING TIMES, EACH TRANSISTOR (SN55470 AND SN75470 ONLY) 
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SERIES 55470/75470 
DUAL PERIPHERAL DRIVERS 





PARAMETER MEASUREMENT !NFORMATION 















INPUT 24V 10V \NPUT 
‘470 
‘A71 
'473 
OUTPUT 
PULSE 
GENERATOR CIRCUIT 
(See Note A) UNDER Relea 
TEST “472 
(See NOTE B) CLs15pF 6474 
(See Note C) 
t | 
OUTPUT | \ 
' i 
14 ji Von 
le—ol— THe joel tTLH 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PAR = 1 MHz, Zou: © 60 2 
B. When testing SN55470 or SN75470, connect output Y to transistor base and ground the substrate terminal. 
Cc. Cy inctudes probe snd jig capacitance. 


FIGURE 3—SWITCHING TIMES OF COMPLETE ORIVERS 


Vs =55V 








INPUT 2.4V 5V 


OUTPUT 






PULSE 
GENERATOR 
(See Note A) 





CIRCUIT 
UNDER 
TEST 
(See Note B) 





Cy = 15 pF 













(See Note C) 
GND {SUB 
"474 t Vou 
OUTPUT 
04V FT  —  \mmamanataS—occct—cvrcceccsceeed na ey et ma ne VoL 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zou, = 502. 
B. When testing SN55470 or SN75470, connect output Y to transistor base with a 500-2 resistor from there to ground, 
and ground the substrate terminal. 
C. Cy Includes probe and jig capacitance. 


FIGURE 4—LATCH-UP TEST OF COMPLETE ORIVERS 
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INTERFACE 
CIRCUITS 


BULLETIN NO. DL-S 12480, DECEMBER 1976 — REVISED AUGUST 1977 


SERIES 75476 
DUAL PERIPHERAL DRIVERS 


JG OR P DUAL-IN-LINE PACKAGE 
(TOP VIEW) 








e Characterized for Use to 300 mA ore Gee 

e No Output Latch-Up at 55 V (After Conducting 300 mA) 

e High-Voltage Outputs (100 V Typical) SN75476 

: ae FUNCTION TABLE 
e High-Speed Switching (EACH AND DRIVER) 
e Output Clamp Diodes for Transient OUTPUT 
Suppression (300 mA, 70 V) pA S| Y 
e TTL- or MOS-Compatible Diode-Clamped Inputs 
v 

e P-N-P Inputs Reduce Input Current 

¢ Standard Supply Voltage Ge asiilan evel JG OR P DUAL-N-LINE PACKAGE 

e Suitable for Hammer-Driver Applications L = tow level (TOP VIEW) 
description =alreieral 


Series 75476 dual peripheral drivers are designed for 
use in systems that require high current, high voltage, 
and fast switching times. The SN75476, SN75477, 
SN75478, and SN75479 provide AND, NAND, OR, 
and NOR drivers, respectively. These devices have 
diode-clamped inputs as well as _ high-current, 
high-voltage inductive-clamp diodes on the outputs. 


Series 75476 drivers are characterized for operation 
from 0°C to 70°C. 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT] TYPICAL OF ALL OUTPUTS 





OUTPUT 








_H = high levet 


SN75477 
FUNCTION TABLE 


(EACH NAND DRIVER) 


OUTPUT 


JA s| vy 


H = high level 


L = low tevel 


positive togic: Y = AS 





JG OR P DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


2A .2¥_« CLAMP 
SN75478 
FUNCTION TABLE 


(EACH OR DRIVER) 


ivy GND 
positive logic: Y= A+S 


JG OR P DUAL-IN-LINE PACKAGE 
(TOP VIEW) 





L = low level 


2A 2Y CLAMP 


SN75479 
FUNCTION TABLE 


(EACH NOR DRIVER) 


L 
H 
L 


H 
H = high level 


L = low level 





Positive logic: Y = A+ 
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SERIES 75476 
DUAL PERIPHERAL DRIVERS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 6 ww ke ee ee eee TV 
Inputvoltage 8. ec eh ae ss Be Ww eB lw ce ee we Boe A Sod Wome a a SV 
Continuous output current (seeNote 2) 2. 1 ww ee ee ee ee ee ee ee ee we 400 MA 
Peak output current: tw <10ms, duty cycle<50% . 2... 1. ee ee ee ee ee ee ee 500 MA 
tw S30 ns, duty cycle S0.002% . 0... we ek ee ee ee ee ee OA 
Outputclamp diode current ......., Se aoe bce fs coe ee ee te ew ws 400MA 
Continuous total dissipation at (or below) 25°C fracsaic ceniperature (see Nowe. 3): 
SG package:, af sce nh Ba ik GE Hho ae chats Sade AE ae ce a Sc ee Se ke Oo ae SBIEeMW. 
P package je ho gees bd we we he dk eh Sk we SE EH re oe wo ee ee a, 1000: MW 
Operating free-air temperature 6 ww wk ee ee ek ee ee ee 60°C to 70°C 
Storage temperature range ..... > es oe te ee ee ew ew ew + BB'S to 150°C 
Lead temperature 1/16 inch from case for 60 secbrd: JG aackagee agate eG aie e ae te ceases tole Se ON 
Lead temperature 1/16 inch from case for 10 seconds: Ppackage . ... 1. ee eee ew ew ee ee 260°C 


recommended operating conditions 


MIN NOM MAX UNIT 
Supply voltage, VCC ow ww ee ew 4.5 5 5.5 Vv 
Operating free-air temperature . . 1. 1... ee ee ee et ek ek kk 0 70 °C 


NOTES: 1. Voltage values are with respect to network ground terminal, 
2. Both halves of this dual circuit may conduct rated current simultaneously; however, power dissipation averaged over a short time 
interval must fall within the continuous dissipation ratings. 


3. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Therma! Information section, which 
starts on page 11. In the JG package, SN75476 through SN75479 chips are glass-mounted. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST aaa se MAX <a 
vi High-level spt voltage 
a ae 


oe Input clamp voltage 


Vig Input clamp vohage— de mA SCdYC 
Veco =4.5V, Vin =z2v, 
1W=0.8V, VOH= 
Voo=48V, [lou =100maA [07603 | 
vine2v, [lop=t7sma [02208] v 
vin-08v [Tor =s00mA | ___0.83__ 08 | 
ViBRIO Output breakdown voltage Vee =4.5V, loH = 100uA 70 100 
VRiK) Output clamp diode reverse voltage Veco =4.5V, IR = 100uA 70 100 | Vv 
VF Output clamp diode forward voltage Veco =4.5V, te =300mA 0.8 1.15 1.6 Vv 
(K) cc F 
He High-level input current Vec=5.5V, Vyp=5.5V F001 10 | A 


A input -80 -110 
Low-level input current strobes | VCC ™ 5.5V, VIF 08 V [SSC 60 220 | uA 


pS Vi=5V 10 17 
SN75477 1017 
| SN756477 | ce =8.6V 

SN75478 Vyp=5V 10 17 
SN75479 Vi =0 10 7 
SN75476 


$N75477 


Supply current, outputs low ae 
SN75478 























VOL Low-level output voltage 










Supply current, outputs high 






SN75479 





tau typical values are at Voc = 5 V, Ta = 25°C. 
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switching characteristics, Vcc = 5 V, TA = 25°C 


MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX 


tpLH Propagation delay time, low-to-high-level output c 30 pF 
= 30 pF, 
tppt Propagation delay time, high-totow-level output 4000 
=. : : Li ’ 
t Transition time, low-to-high-level output 
TLH ; 2 i See Figure 1 


tTHL Transition time, high-to-low-level output 















Vou High-level output voltage after switching 





PARAMETER MEASUREMENT INFORMATION 







SN75477 






cIRCUIT 
SIA | UNDER 
TEST 






PULSE 
GENERATOR 
(See Note A) 






Cy - 30pF 





SN75478 | (See Note B) 
SN75479 
ae i eee oe 
O4Vv = OPEN = 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zou, = 50 2. 
B. Cy, includes probe and jig capacitance. 


FIGURE 1—SWITCHING CHARACTERISTICS 


SYJAING 1WHIHdIHId 1VNG 


9Z0SL S31H3S 


SERIES 75476 
DUAL PERIPHERAL DRIVERS 





PARAMETER MEASUREMENT INFORMATION 







2.4V 


2 mH 





SN75476 
SN75477 





180 2 






PULSE 
GENERATOR 
(See Note A) 










CIRCUIT OUTPUT 


UNDER 
TEST 









CL = 15 pF 







(See Note B) 
SN75478 
SN75479 GND | SUB 
0.4V = iL = = 
TEST CIRCUIT 





90% 










SN75476 


5V 1.5V 
sn75478 INPUT 4 
See ey 
————— 40us ————-_____—__j 
oa l be——- <5 ns —»! | <10 ns 
SN78477 out l 
$N75479 
% 
10 sy 
VOH 
OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zout = 502. 
B. C_ includes probe and jig capacitance. ‘ 


FIGURE 2—LATCH-UP TEST 
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INTERFACE TYPES UDN284i, UDN2845 
CIRCUITS QUADRUPLE HIGH-CURRENT DARLINGTON DRIVERS 


BULLETIN NO. DL-S 12791, DECEMBER 1980 





@ For Use with Negative Supplies NE DUAL-IN-LINE PACKAGE 
( 

© Current Sink... UDN2841 nied 
e Sink or Source Combination... UDN2845 {, ee 

4E INPUT Voc mem INPUT 3C 
e Output Current Capability...1.5A 
@ High Output-Voltage Capability ...50V 
e Preamplifier for High Current Gain 


© Inputs Compatible With TTL, DTL, and 
5-V CMOS 


e Reliable Monolithic Construction 


e Designed to be Interchangeable with 
Sprague UDN2841 and UDN2845 


ac IC 1 Voy GND 2 26 
Onc INPUT INPUT 
description W = substrate 1E, 3E, & HEATSINK 





The quadruple darlington switches are monolithic bi- 
polar devices especially designed for high-current, high- | SChematic diagram (each driver) 
voltage peripheral driver applications. The devices are Vec 
designed to offer solutions to interface problems 
involving electronic-discharge printers, bipolar and 
unipolar dc motor drivers, telephone relays, LEDs, INPUT 
PIN diodes, and other high-current loads operating 
from negative power supplies. 


TO3 
OTHER DRIVERS 






The UDN2841 is intended for current-sink applica- 
tions with the load connected to ground and the 
device switching the negative supply. The UDN2845 Ww = cupinete 

is a sink and source combination for use in bipolar UDN2841: R = 15 kQ each channel 

switching applications where both ends of the load UDN2845: R = 15 k& channels 1 and 3, R = 1k, channels 2 and 4 
are floating. The UDN2841 and UDN2845 each Resistor values shown are nominal. 

feature inputs that are compatible with standard TTL, DTL, and 5-volt CMOS signals. The p-n-p input transistor serves 
as a level translator and the first n-p-n transistor stage is designed to provide sufficient current gain to drive the output 
dartington-connected pair. 


TO3 
OTHER DRIVERS 


Driver channels 2 and 4 have uncommitted collectors and emitters while channels 1 and 3 have emitters internally 
connected to the substrate. For proper operation these emitters and the substrate must be connected to the most- 
negative supply voltage. 


The UDN2841 and UDN2845 are characterized for operation from O°C to 70°C. 


absolute maximum ratings at 25°C free-air temperature (unless otherwise noted) 


Collector-emitter voltage 6. we ee te eee ee te tee ee eee eet eee eens riubiet aanecle 50 V 
Supply voltage, Vcc (see Note 1) ......... Sis. ey alate sateen deg. Wh eye gare eee ¢ Ayehids aceeterientelacie @, ara. eens ts 10V 
IAPUEVOItaqe ater btu dg. ood ie oS esate She woh Wea ev ee, tence uve Ory otel ep weal we! a1 eye are Lerahe Soe ya dy eal te oe 10V 
Substrate voltage: ih. as. 9 bi sia wins, Shee eS A ww, UN wo aleve aries Gare! diwtie Bre ents eteial wie a a wea -50V 
Peak Output. Curent cccresersis eases: ese eel we en de ehaee ok BIE Gwe wae led Wee wT AG ae Oe Ne 1.75 A 
Total power dissipation at (or below) 25°C free-air temperature (see Note 2). ke ee ees 2075 mW 
Operating free-air temperature range wk ce ee ee eee eee eee eee reste 0°C to 70°C 
Storage temperature range ow ee te tee eee ee eee eee eee eee —55°C to 150°C 
Lead temperature 1/16 inch from case for 10 seconds ....... cece eee ee tte ee tte teen eens 260°C 


NOTES: 1. All voltage vaiues, except collector-emitter voltage, are with respect to the network ground terminal. 
2. For operation above 25°C frea-tamperature, derate to 1328 mW at 70°C at the rate of 16.6 mw/c, 
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TYPES UDN2841, UDN2845 
QUADRUPLE HIGH-CURRENT DARLINGTON DRIVERS 





electrical characteristics at 25°C free-air temperature (unless otherwise noted), Vcc = 5 V, see 
figures 1 and 2 


UDN2841 UDN2845 
PARAMETER TEST CONDITIONS UNIT 
MIN TYPt MAX |MIN TYPt MAX 


x 
Collector sustaining 7 2 fa 
VCEX (sus) wattage VeeE=—-50V, Vy=0.4V, lg = 100 mA 35 5 
' Collector output cutoff | Veg =—-50V, V;=04V fr 100 | 

wee current VeE=—50V, Vi=04V,TaA=70C | ~~ 500] 

I Gu cisecapur tlt O5A Drivers 1 and 3 00 500 
n-state input curren =0. 

Ion) edie ° Drivers 2 and 4 00 500 
Vi(on) On-state input voltage | IQ =1.5A, See Note 3 4 
| 1.25 
2.5 
2.5 


: 
0 00 500 
vA 
0! 50 525 
2 1.25 Vv 
1. 
3 ma | 
mA 
; 5 





V V,=2.4V, See Note 3 
CE(sat) saturation voltage ' Oo 
I9=1.5A 6 
Supply current Lemar ean 4 Drivers 1 and 3 3.75 2. 3.75 
(each driver) OTB Be SeGINTE Trivers 2 and 4 375.7. 


NOTE 3: These parameters must be measured on one output at a time using pulse techniques, ty, = 10 ms, duty cycle < 10%. 


3 
| ios0sA[ 
Collector-emitter 








PARAMETER MEASUREMENT INFORMATION 


Veco=5V IcEX, !o 
Voco25V 





Adjust lo. 
R =0 for 
ICEX. 
Adjust Iq. 
R = 0 for 
ICEX- 
VeE=—-40V 
(unless otherwise noted) VEE =~—40V 
(unless otherwise noted) 
TEST CIRCUIT . 
NOTE: UDN2841 driver channels 1 through 4 and UDN2845 TEST CIRCUIT 
driver channels 1 and 3 only. NOTE: UODN2845 driver channels 2 and 4 only 
FIGURE 1 — SINK-CURRENT DRIVER FIGURE 2 — SOURCE-CURRENT DRIVER 


THERMAL INFORMATION 


MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT 
vs NS vs 
DUTY CYCLE DUTY CYCLE DUTY CYCLE 


LWA NT 
LAN AKT 






































ate 
PSBER RN 
FT] | eee 


N = Number of Outputs 
Conducting Simultaneously 








° 
TA =70°C 
N = Number of Outputs 
Conducting Simultaneously 


I¢ — Maximum Collector Current — A 
Ic — Maximum Collector Current — A 





I¢ — Maximum Collector Current — A 


N = Number of Outputs 
Conducting Simultaneously 














0 0 0 
0 10 20 30 40 50 60 70 80 90100 0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 
Duty Cycle —% Duty Cycle —-% Duty Cycle — % 
FIGURE 3 FIGURE 4 FIGURE 5 
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description 


INPUT B 


INTERFACE | TYPES ULN2001A THRU ULN2005A 
CIRCUITS DARLINGTON TRANSISTOR ARRAYS 


BULLETIN NO. DL-S 12467, DECEMBER 1976 — REVISED DECEMBER 1980 


HIGH-VOLTAGE HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS 
JORN 
500 mA Rated Collector Current (Single Output) DUAL-IN-LINE PACKAGE (TOP VIEW) 


High-Voltage Outputs ...50 V 

Output Clamp Diodes 

Inputs Compatible with Various Types of Logic 
Relay Driver Applications 


Designed to be Interchangeable with Sprague 
ULN2001A Series 


The ULN2001A, ULN2002A, ULN2003A, ULN2004A, and ULN2005A are monolithic high-voltage, high-current 
darlington transistor arrays. Each comprises seven n-p-n darlington pairs. All units feature high-voltage outputs with 
common-cathode clamp diodes for switching inductive loads. The collector-current rating of a single darlington pair is 
500 milliamperes. Outputs and inputs may each be paralleled for higher current capability. Applications include relay 
drivers, hammer drivers, lamp drivers, display drivers (LED and gas discharge), line drivers, and logic buffers. For 
100-volt (otherwise interchangeable) versions, see the SN75465 through SN75469. 


The ULN2001A is a general-purpose array and may be used with DTL, TTL, P-MOS, CMOS, etc. The ULN2002A is 
specifically designed for use with 14- to 25-volt P-MOS devices and each input has a zener diode and resistor in series to 
limit the input current to a safe limit. The ULN2003A has a 2.7-kQ series base resistor to each darlington pair. This 
allows operation directly with TTL or 5-volt CMOS. The ULN2004A has an appropriate series input resistor to allow its 
operation directly from CMOS or P-MOS utilizing supply voltages of 6 to 15 volts. The required input current is below 
that of the ULN2003A while the required voltage is less than that required by the ULN2002A. The ULN2005A has a 
1.05-kQ series base resistor and is especially designed for use with TTL where higher output current is required and 
loading of the driving source is not a concern. 


schematics (each darlington pair) 





ULN2001A ULN2002A 








OCOM 


OUTPUT C 
INPUT B 


ULN2003A: Rg = 2.7k 
ULN2004A: Rep = 10.5 k 
ULN2005A: Reg = 1.05 k 


ULN2003A, ULN2004A, ULN2005A 


All resistor values shown are nominal and in ohms. 
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TYPES ULN2001A THRU ULN2005A 
DARLINGTON TRANSISTOR ARRAYS 





absolute maximum ratings at 25°C free-air temperature (unless otherwise noted) 


Collector-emitterVoltage: os. ce .ce se a Assdn ake Scie arya eee auls, ae nce en SSeS pa See hla Seteb a BLS Mea R er hare Seeks | 
Input voltage (see Note 1): ULN2002A, ULN2003A, ULN2004A) 1... ee ee eee 
WEN2ZO05A: 32 oS ice eh od se ela wh ieee, 2a EWS ec eebatieeetens, Shea 
Peak collector current (see Figures 14and 15) 2... fe ee ee ee ns Rd Sice nh Goel eae ie: aececiek 500 mA 
Continuous input current, ULN2001A only fw ee te ee te ete een te ene 25 mA 
Total substrate-terminal current: J package 1... ce ee ee et tee ee ee eee et eee eens —500 mA 
Nipackage> sis eee ict ee Sad w ater bated wah a we PS ee ee Ss —2.5A 
Continuous dissipation (total package) at (or below) 
25°C free-air temperature (see Note 2): Jpackage 2... 0. ee ce ee eee ee eee eee eeeee 1025 mW 
Npackage:® 5.5 5355. e wooed hs Benes lee aletve oa 44am es 1150 mW 
Operating free-air temperature range 6. fe ee ee ee ee ee eet ee ee eee 0°C to 70°C 
Storage temperature range ow ke ee ee ne eee eee eee ee te ete eens —65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds, J package... 1... eee eee ee ee tens 


Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds, N package... 1. cee ee ee ee ee ee 


NOTES: 1. All voltage values, unless otherwise noted, are with respect to the emitter/substrate terminal, E. 


2. For operation above 25°C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information section, which 


starts on page 11. In the J package, ULN2001A through ULN2005A chips are glass-mounted. 


electrical characteristics at 25°C free-air temperature (unless otherwise noted) 


TEST ULN2001A ULN2002A 
PARAMETER TEST CONDITI 


IcEx Collector cutoff current 


VceE=50V, 
Ta = 70°C ; 


a Static forward current Vv av I 960 mA 
ie transfer ratio cE Cc bh 


I off) Off-state input current 


F Ij = 250 zA, tc = 100 mA 
Vv Collector-emitter i aae0 ak Fr 200 mA 
CE (sat) saturation voltage u a c bh 


)=500KHA, IG =350mA 


Vv = 
IR Clamp diode reverse current a a : 
VR=50V,  Ta=70°C 


Ve Clamp diode forward voltage 
Cj Input capacitance 


Vilon) On-state input voltage VceE=2V, I¢ = 300 mA 


STE I IO I I RE Ee STE INES FT SO IER ESS ITE TIT SSI IS STII ED, 
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TYPES ULN2001A THRU ULN2005A 
DARLINGTON TRANSISTOR ARRAYS 





electrical characteristics at 25°C free-air temperature (unless otherwise noted) 


TEST ULN2003A ULN2004A 
PARAMETER TEST CONDITIONS UNIT 
FIGURE MIN TYP MAX {MIN TYP MAX 
Pa |raswe [wet [ 
VceE = 50V, I¢ = 500 vA, 
Vi 23.85 
4 amet ma 
1 
ij=500KA, Iga 380mA[ 1.218 | 
7 
i 
pF 


Vp=5V 
IR Clamp diode reverse current 5 
VR=50V, Ta=70C 












IcEx Collector cutoff current 










ly Input current 


Vy=12V 


0.35 0.5 

) ie=260mA PT 
= 260K, Ic=t0OmA] 09 Ta | OST 
15 25 


|] =350 uA, Ic = 200 mA 


Collector-emitter 
VCE (sat) 








saturation voltage 


Ve Clamp diode forward voltage P| ip =305mA eae eee 


electrical characteristics at 25°C free-air temperature (unless otherwise noted) 


PARAMETER TEST TEST CONDITIONS ie ae UNIT 
eae FIGURE MIN TYP MAX 


: a ee VcE=50V, t1=0 ae 
t ° 
CEX otlector cutoff curren Voce =50V, 1)=0, Ta =70°C 


3 1.3 
2.4 
2.7 
0 1.3 
7 2 
15 25 












VW off) Off-state input current VceE=50V, Ic = 500 pA, TA= 70°C | 50 6 = | HA | 
ts 2a ma 
VcE=2V, Ic = 350mA PT 


LA 

pA 

aaa ia ~ 
Vilon) On-state input voltage 2.4 
ea 1)=250uA,.Ic=100mA 0.9. 1.1 
etectoremiti i SSe0uAs 16S 00m P10 13] v 
ty = 500 nA, Ic = 350 mA 1.2 1.6 
CCL ae eC 
: —————e | 
eae 
ed ae eee 









Vi=3V 











VCE (sat) 





saturation voltage 


IR Clamp diode reverse current 









VR=50V, Ta =70°C : 
VE Clamp diode forward voltage Ip = 350 mA 
Viz0v, f= 1 Mie 


switching characteristics at 25°C free-air temperature 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 
tPLH Propagation delay time, low-to-high-level output See Figure 9 Ts 
tPHL Propagation delay time, high-to-low-level output a eae ee 




















Vs = 50V, Io ~ 300 mA, Vs—20 
See Figure 10 






VOH High-level output voltage after switching 
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TYPES ULN2001A THRU ULN2005A 


DARLINGTON TRANSISTOR ARRAYS 
PARAMETER MEASUREMENT INFORMATION 





OPEN VCE OPEN VcE 
Icex ICEX 
OPEN : Vv; : 
FIGURE 1—Icex FIGURE 2-IcEx 
OPEN Vv 
re OPEN 
i (off) Iifon) 
—pP anole 
Vi OPEN 
FIGURE 3—1) (off) FIGURE 4-1, 
OPEN OPEN 
' 
FE= r 
Vv 

' q I trl eg 
NOTE: || is fixed for measuring VcE (gat), variable for measuring hee. 

FIGURE 5—hee_, VCE (sat) FIGURE 6-Vj(on) 


FIGURE 8—Ve 





FIGURE 7-IR 
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TYPES ULN2001A THRU ULN2005A 
DARLINGTON TRANSISTOR ARRAYS 





PARAMETER MEASUREMENT INFORMATION 








INPUT 
OUTPUT 
VOLTAGE WAVEFORMS 
FIGURE 9—PROPAGATION DELAY TIMES 
Vs 
INPUT 






2mH 













ULN2001A only rccccn 
2.7 kQ 1 
AN | 
t 
------ ; OUTPUT 
(See Note A) ULN2002A t CL =15 pF 
L e 
ULN2003A (See Note B) 
ULN2004A = = 
ULN2005A 
TEST CIRCUIT 
SoU ea ee ViH 
(See Note C) 
INPUT 
Ov 
VOH 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zoyz = 50 2. 
B. C, includes probe and jig capacitance. 
C. For testing the ULN2001A, ULN2003A and the ULN2005A, Vj); = 3 V; for the ULN2002A, Vij, = 13 V; for the ULN2004A, 


Vin =8V. 
FIGURE 10—LATCH-UP TEST 
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TYPES ULN2001A THRU ULN2005A 
DARLINGTON TRANSISTOR ARRAYS 


COLLECTOR-EMITTER 
SATURATION VOLTAGE 
vs 
COLLECTOR CURRENT 
(ONE DARLINGTON) 






VCE(sat)—Collector-Emitter Saturation Voltage—V 


0 
0 100 200 300 400 500 600 700 800 





!c—-Collector Current—mA 


FIGURE 11 


VCE (sat) —Collector-Emitter Saturation Vottage—V 


TYPICAL CHARACTERISTICS 


COLLECTOR-EMITTER 
SATURATION VOLTAGE 
vs 
COLLECTOR CURRENT 


= 250 uA 





Ic(tot)—Total Cotlector Current—-mA 


FIGURE 12 





COLLECTOR CURRENT 
vs 


(TWO DARLINGTONS PARALLELED) INPUT CURRENT 


i 
ies 





RL=102 
450 1, = 25°C 


i¢—Coliector Current—-mA 


% 100 200 300 400 500 600 700 800 % 25 50 75 100 125 1680 175 200 


|| -Input Current—pA 


FIGURE 13 





600 





500 


TA 


Ic — Maximum Collector Current —mA 
w 
° 
ro) 


J PACKAGE 


MAXIMUM COLLECTOR CURRENT 


vs 
DUTY CYCLE 


Ee in 
Ces PT 
ss 


=70°C 


N = Number of Outputs Conducting 
Simultaneously (see Note 3) 






THERMAL INFORMATION 






Ic — Maximum Collector Current —mA 


N= 





N PACKAGE 


MAXIMUM COLLECTOR CURRENT 


vs 
DUTY CYCLE 


Number of Outputs Conducting 
Simultaneously (see Note 3} 


0 0 
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 


NOTE 3: For the J package, N x 1c must not exceed 500 mA (maximum substrate-termina! current). For the N package N x Ic must not exceed 


Duty Cycle —% 


FIGURE 14 


2.5 A. 
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Duty Cycle — % 


FIGURE 15 
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TYPES ULN2001A THRU ULN2005A 
DARLINGTON TRANSISTOR ARRAYS 





TYPICAL APPLICATION DATA 


ULN2003A 
Vss ULN2002A +V Vec ULN2005A +V 





P-MOS 
OUTPUT 





(LL __—___——_] 
TTL ae 


OUTPUT | 


P-MOS TO LOAD 


Vop ULN2004A 


cmos 1 1 
ouTPUT = ~ 


BUFFER FOR 
HIGHER CURRENT LOADS 





TTL TO LOAD 


Vcc ULN2003A +V 
O 


USE OF PULL-UP RESISTORS 
TO INCREASE DRIVE CURRENT 
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UPDATE ~~“ 


ULN2064, ULN2065,ULN2066, ULN2067, ULN2068, ULN2069, ULN2074, ULN2075 


The following changes for the ULN2064 thru ULN2069, ULN2074, and ULN2075 are being made 
to maintain interchangeability with other suppliers. To avoid the duplication of specifications 
created by these changes, the SN75064 thru SN75069, SN75074, and SN75075 are also being changed 
as shown below and on the following page. 


revised electrical characteristics for pages 122 and 130 
PARAMETE aaah 
‘i FIGURE 


Collector-emitter 





TEST CONDITIONS 


ULN2064 | ULN2065 | ULN2066 | ULN2067 
raat Sree 

ee aed eC a 
N=935uA, Ic=750mA| 1.2] 


r= 425 mA, I= 1A ao eae 
W=2mA, IG = 1.25A, Es Ga 
ly=2.25mA, I¢=1.5A, 


revised electrical characteristics for pages 22 and 30 
SN75064 | SN75065 | SN75066 | SN75067 
PARAMETER Aaa 
Hicune ae eae UNIT 
Tee A 


Rises coe Psa 
Collector-emitter 


PW =1.25mA, Ic=1A | 
y=2mA, Iq = 1.25 A, 

1)=2.25mA, !c=1.5A, 

revised electrical characteristics for page 126 


TE Bo 















Vv 
CE(sat) saturation voltage 

















TEST CONDITIONS 


















Vv 
CE (sat) saturation voltage 
















= 2.4 v. Ic = 750 mA 
PVj=24V,  Ic=tA | 4V, Ic=1A ——S 
” Cotlector-emitter =2.4V, Ra 1.25 A, 
CE(sat) saturation voltage s Note 3 : =) 
e Note 
=24V, Ic =1.5A, 
a Note 3 


revised electrical characteristics for page 26 


TEST SN75068 Se 
PARAMETER DIT 
| paramere FIGURE Le oosiaes tba a 


Vp=2.4V, Ic =500mA 


Vj=24V,  I¢=750mA 


Vj=2.4V,  Ic=1A 


Vi=2.4V, 1c =1.25A, 
See Note 3 
Lo 









Collector-emitter 


Vv 
CE(sat) saturation voltage 


=2.4V, Ic =1.5A, 
See Note 3 
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“"" UPDATE 


(continued from previous page) 
REVISED THERMAL INFORMATION FOR ULN2064 THRU ULN2069, ULN2074, AND ULN2075 


(replaces corresponding data on pages 124, 128, and 132) 


MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT 
vs 


vs vs 
DUTY CYCLE OUTY CYCLE DUTY CYCLE 


felt. cc 
N= Number of Outputs N = Number of Outputs 





< 4 < 

a Conducting Simultaneously J i Conducting Simultaneously | | 
& & S$ 1. 

5 5 No 
5 é é LIANUTN a 

5 3 i NUL PAK 
: i 7aeANGN N 
: : * LLIEAKG | 
E E € 

gE g gE | 
2 : 3 L— 
\ 1 1 aay 
2 2 2 | 

0 . 
Oo 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 
Duty Cycle —% Duty Cycte - % Duty Cycle ~ % 


REVISED THERMAL INFORMATION FOR SN75064 THRU SN75069, SN75074, AND SN75075 
(replaces corresponding data on pages 24, 28, and 32) 


MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT 
vs vs vs 
6 DUTY CYCLE DUTY CYCLE 20 OUTY CYCLE 
“| Ta = 28°C Ta = 50°C Ta= 70°C | | | 

q N = Number of Outputs : < N= Number of Outputs < N = Number of Outputs 

¢ Conducting Simultaneous! ¢ Conducting Simultaneously # Conducting Simultaneousty 

ots © 1: £15 

3 3 3 

5 5 5 

g, g g 

24, 24 5 1.0 

8 8 8 

g § E 

£ £ £ 

ES F EY 

= 05 = s 05 

& & 2 





0 10 20 30 40 50 60 70 80 90 100 
Duty Cycle—% 


0 10 20 30 40 50 60 70 80 90 100 
Duty Cycle~% 
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INTERFACE TYPES ULN2064, ULN2065, ULN2066, ULN2067 
CIRCUITS QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


BULLETIN NO. DL-S 12681, GECEMBER 1979 — REVISED Ne veMGEN 1880 





Output Collector Current... 1.5 A Max NE 


DUAL-IN-LINE PACKAGE: 


e 2-W Dissipation Rating (TOP VIEW) 


© High Output-Voltage Capability 


HEAT RINK, F, 
& BUBRTRATE 


e Outputs Diode-Clamped for Inductive Loads 
© Common-Emitter Circuit for Current Sink 


@ ULN2064 and ULN2065 Have TTL- and DTL- | 
Compatible Inputs < > 

@ ULN2066 and ULN2067 Have CMOS- and | aie Ee 

PMOS-Compatible Inputs i Eg Op Og lg Ea 


e Designed for Interchangeability with Sprague orn 
ULN2064 thru ULN2067, Respectively 





NC-No interna! connection 


description schematic (each darlington pair) 


The ULN2064, ULN2065, ULN2066, and ULN2067 
are monolithic high-voltage, high-current darlington 
transistor switches. Each comprises four n-p-n darling- 
ton pairs. All units feature high-voltage outputs with 
common-cathode clamp diodes for switching induc- 
tive loads. Outputs and inputs may each be paralleled INPUT B 
for higher current capability. Applications include 
relay drivers, hammer drivers, lamp drivers, display 
drivers (LED and gas discharge), line drivers, and logic 
buffers. These common-emitter circuits are designed 
to operate as current sinks to the load. 


CLAMP 


OUTPUT C 





The ULN2064 and ULN2065 are intended for use ULNepeee: Dtheness: Ria mek NOM 


with TTL, DTL, and 5-volt MOS logic. The 
ULN2066 and ULN2067 are intended for use with 
PMOS and higher voltage CMOS logic. The ULN2064, 
ULN2065, ULN2066, and ULN2067 are characterized 
for operations from 0°C to 70°C. 


absolute maximum ratings at 25°C free-air temperature for each switch (unless otherwise noted) 


Pt ut ULN2065 ULN2066 ULN2067 UNIT 


Collector-emitter voltage aa ee Vv 
Input voltage (see Note 1) Pts = ABS lea NB a 
Peak collector current (see Penk elector current ee Figures 12,19, en8 8) | 12, 13, and 14) ts} st ts 718 a 


Total po dissipat t bel 25°C 
al power dissipation a eet eet oe elow) 2076 ae S076 Sae 
free-air temperature (see Note 2) 
Operating free-air temperature -Gesrating ren eraerare ange ___ pe ae {gen __d2@_ tg 


| Storage temperaturerange et titisSCOY temperature range 
from the case for 10 seconds 
NOTES: 1. All voltage values (uniess otherwise noted) are with respect to the emitter/substrate terminal E. 
2. For operation above 25°C free-alr temperature, derate total power to 1328 mW at 70°C at the rate of 16.6 mW/°C. 
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TYPES ULN2064, ULW2065, ULN2066, ULN2067 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 





electrical characteristics at 25°C free-air temperature (unless otherwise noted) 


TEST ULN2064 | ULN2065 | ULN2066 | ULN2067 


Collector sustaining a o 
VCEX (sus) Naitaue Vj=0.4V, Ic=100mA] 35 Vv 


VcE=50V 


CE A HA 




















Collector output 





ICEX 


cutoff current Vce = 80V 


VcE=80V, Ta=70°C 






















Vj=24V 2 43 
Vj, =3.75 V 


Vi=sv a 


VcE=2YV, Ic = 1.5 A, 25 
See Note 3 , 


j1= 625 uA, Ig=800mA| 43] 4a | 


On-state 


0.9 #18] 09 1.8 


2.75 52)2.75 5.2 
7 


input current 









On-state 
Vilon) 






input voltage 





ao 

i 
~ 
a 
re) 
3 
> 


1) =935 pA, 
y=1.25mA, IC=1A 
\)=2mA, 
See Note 3 
1,=2.25mA, 1¢=1.5A, 
See Note 3 
VR =50V 
VR=50V, Ta =70°C 
VR =80V 
VR=80V, Ta =70° 
ip=tA wl 178| 478] 17 


NOTE 3: These parameters must be measured on one output at a time using pulse techniques. ty, = 10 ms, duty cycte < 10%. 


Collector-emitter 





Vv 
CE (sat) saturation voltage 











1. 





Clamp-diode 


.s 
> 


reverse current 


a 


| a 
Clamp-diode 7 


forward voltage 


a 





switching characteristics at 25°C free-air temperature, Vcc =5 V 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 
Propagation delay time, low-to-high-level output : Me en coe ee 
See Figure 8 
pos 


Propagation delay time, high-to-low-level output 





PARAMETER MEASUREMENT INFORMATION 





OPEN 
OPEN VcE 
“I ICEX 
| OPEN mera 
VCEX(sus) I 
Are a —J 
FIGURE 1—VcEX (sus) FIGURE 2~—IcEx 
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TYPES ULN2064, ULN2065, ULN2066, ULN2067 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 






EO 


PARAMETER MEASUREMENT INFORMATION 


OPEN 
Z \ 
Mon) 
—> 


vi OPEN 


VCE 
FIGURE 3—1](5n) 


FIGURE 4—Vj (on) 


OPEN 


VR 
i 


OPEN 





FIGURE 6-Ip 


OPEN 












—-—— 24v 
> 68.2, 2W 





OUTPUT 
GENERATOR CL =15 pF 
(see Note A) (see Note B) 







! 
| tPLH 
VOH 
OUTPUT 


=e VOL 
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 50 kHz, duty cycle = 10%, 2, = 502, 
B. C__ includes all probe and stray capacitance. 


FIGURE 8 — SWITCHING TIMES 
1180 
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TYPES ULN2064, ULN2065, ULN2066, ULN2067 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


ELECTRICAL CHARACTERISTICS 


ULN2064, ULN2065 ULN2066, ULN2067 
INPUT CURRENT INPUT CURRENT eOL ECTS CURRENT 
INPUT VOLTAGE INPUT VOLTAGE BASE CURRENT 
: 3 VCE VCE (sat) ULN2065, Bee 
No load poll ae c Ta 25°C ULN2067 





See Figure 3 Duty Cycle = 90%, 


See Figure 3 


ULN2064, 
ULN2066 














\j—Input Current-mA 
ty—-Input Current—mA 
w 





tce—-Collector Current-A 



































0 
V—-Input Voltage—V V\—-Input Voltage—V Ig--Base Current-mA 
FIGURE 9 FIGURE 10 FIGURE 11 
MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT 
vs vs vs 
DUTY CYCLE DUTY CYCLE DUTY CYCLE 
2.0 2.0 ee ae a =f] 
Ta = 25°C Ea Ta = 50°C TaA=70°C 

< N = Number of Outputs < N = Number of Outputs — < N = Number of Outputs 

Conducting Simultaneously | | | + Conducting Simultaneously L Conducting Simultaneously 

© 15 215 S 

S 2 52) 

8 3 8 

= 1.0 2 10 = 

8 2 8 

€ E 

2 é é 

& F3 F 

S05 = 05 3 

& 2 & 

(e) 0 (e) 
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 

Duty Cycle—% Duty Cycle—% Duty Cycle—% 
FIGURE 12 FIGURE 13 FIGURE 14 





TYPICAL APPLICATION DATA 


Yee © 





FIGURE 15—RELAY DRIVER INTERFACE 
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INTERFACE TYPES ULN2068, ULN2069 
CIRCUITS QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


BULLETIN NO. DL-S 12751, MAY 1980—REVISED NOVEMBER 1980 







e Output Collector Current... 1.5 A Max erecta aie 

e 2-W Dissipation Rating (TOP VIEW) 
HEATSINK, E, 

e High Output-Voltage Capability sigan ae 


e Preamp for High Current Gain 
e Outputs Diode-Clamped for Inductive Loads 
e Common-Emitter Circuit for Current Sink 


@ Inputs Compatible with TTL and 
5-Volt CMOS 


e Designed for Interchangeability with Sprague 
ULN2068 and ULN2069 


description 
The ULN2068 and ULN2069 are monolithic inte- 
grated circuits each consisting of four high-voltage, HEATSINK, E, 
high-current n-p-n cascaded transistor switches. Each Sieer Rate 





switch includes a first stage compatible with both NG-No internal connection 
TTL and 5-volt CMOS signal levels. The second and 
third stages form uncommitted-collector outputs with 
common-cathode clamp diodes for switching inductive 
loads, 


schematic (each switch) 


CLAMP 






The ULN2068 and ULN2069 can sink up to 1.5 
amperes per switch. Applications include logic buffers, 
MOS drivers, memory drivers, line drivers, relay 
drivers, hammer drivers, flamp drivers, and display 
drivers (LED and gas discharge). The ULN2068 and 
ULN2069 are characterized for operation from 
0°C to 70°C, 


INPUT 2.5kQ2 
B 


OUTPUT 
c 


Resistor values shown are nominal. 


absolute maximum ratings at 25°C free-air temperature for each switch (unless otherwise noted) 


a OT 
Collector-emitter voltage | 50 | 8 | 
Supply voltage, Vec_ (see Note 1) a a 









FEA an TEN ET 
[Lead temperature 1/16 inch (1,8 mma) fromthe case for TOseconds——~—=SC~=~“‘“‘*dCSC*C‘ SCC 


fefeae |}-f8 


NOTES: 1. All voltage values (unless otherwise noted) are with respect to the emitter/substrate terminal E. 
2. For operation above 25°C free-air temperature, derate total power to 1328 mW at 70°C at the rate of 16.6 mW/°C. 
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TYPES ULN2068, ULN2069 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 





electrical characteristics at 25°C free-air temperature, Vcc = 5 V (unless otherwise noted) 


TEST ULN2068 ULN2069 
PARAMETER TEST CONDITIONS 
FIGURE MIN MAX | MIN 


VCEX (sus) Collector sustaining voltage V, =0.4V, I¢ = 100 mA 
Vce=50V 

Vce=50V, Ta =70°C 
Vce =80V 

Vce=80V, Ta=70°C 
Vy =2.4V 

V,=3.75V 





Collector output cutoff current 


Mon) On-state input current 


Vj=2.4V, Ic = 500 mA 
Vi=24V, Ic = 750 mA 


. Vi, =2.4V, ICG=1A 

rr Collector-emitter Vi=z24V In =1.25A 
CE(sat) saturation voltage 2 N - is e ; 
ee Note 


Vi =24V, IC=1.5A, 


; VcE=2V, Ic =1.5A, 
Vilon) On-state input voltage Sag'Now a 


See Note 3 


2 
3 
VR =50V 
Cl sigh ‘ VrR=50V, Ta = 70°C 
-di reve rre 
amp-diode reverse curren Vr 780V 
VR =80V, Ta =70°C 
. IF=1A 
VE Clamp-diode forward voltage 7 


[-F=1.5A, See Note 3 


peg acntiay Vi=24V, Ig =500mA 
ce (only one switch conducting) Na % 


NOTE 3: These parameters must be measured On one output at a time using pulse techniques. ty, = 10 ms, duty cycle < 10%. 





switching characteristics at 25°C free-air temperature, Vcc = 5 V 


PARAMETER TEST CONDITIONS 
Propagation delay time, low-to-high-level output 


: = ~ See Figure 9 
Propagation delay time, high-to-low-level output 





PARAMETER MEASUREMENT INFORMATION 


Vec OPEN 


Voc OPEN VCE 


Vi 
OPEN 
VCEX(sus) Ic . 





FIGURE 1—VcExX (sus) FIGURE 2—-IcEx 
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TYPES ULN2068, ULN2069 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 





PARAMETER MEASUREMENT INFORMATION 





Veco OPEN 
Vec OPEN 
'h(on) 
vi OPEN 
t VcE fic 
FIGURE 3-1} (on) FIGURE 4—Vi(on) 
Vec OPEN 
VR 
si 
OPEN 
iT) 1 “TT t Ic 
FIGURE 5-VE (sat) FIGURE 6-Ip 
tcc OPEN 
vi 
OPEN f 
Ic 
FIGURE 7-V_e FIGURE 8~Icc 


Vec 


35 V 








68 2,2W 








| 
OUTPUT tPHL —& — -el [- tPLH 
CL = 15 pF 1 
(see Note B) OUTPUT 


GENERATOR 
(see Note A) 







50% 
SS VoL 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The Input pulse Is supplied by a generator having the following characteristics: PRR = 50 kHz, duty cycle = 10%, Z, = 50 2. 
8. CL includes all probe and stray capacitance. 


FIGURE 9—SWITCHING TIMES 
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TYPES ULN2068, ULN2069 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


THERMAL INFORMATION 





MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT 
vs vs 
DUTY CYCLE DUTY CYCLE DUTY CYCLE 
R " 20 ee F 
Ta=25C Ta= 50°C Ta = 70°C 






N = Number of Outputs 


N = Number of Outputs 
Conducting Simultaneously 


Conducting Simultaneously 


N = Number of Outputs — tT 
Conducting Simultaneously 











t¢—Maximum Collector Current—A 
Ic¢—Maximum Collector Current-A 
° 
I¢—Maximum Collector Current—A 



































0 (¢) t 0 

0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 
Outy Cycle—% Duty Cycle~% Duty Cycle—% 
FIGURE 10 FIGURE 11 FIGURE 12 





TYPICAL APPLICATION DATA 


ULN2068 


TMS 1000 





FIGURE 13—RELAY DRIVER INTERFACE 
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INTERFACE © TYPES ULN2074, ULN2075 
CIRCUITS QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


BULLETIN NO. DL-S 12750, MAY 1980—REVISED NOVEMBER 1980 





7 §=©Output Collector Current... 1.5 A Max Sa AeIAEAIHE saeenee 
e 2-W Dissipation Rating (TOP VIEW) 
© High Output-Voltage Capability MSUBSTRATE. 


e Output Sink- or Source-Current Capabilities 
e Input Compatible With TTL or 5-V CMOS 


e Designed for Interchangeability with Sprague 
ULN2074 and ULN2075 


description 


The ULN2074 and ULN2075 are monolithic, quad- nes, aa 
ruple, high-voltage, high-current n-p-n darlington- SUBSTRATE 
transistor amplifier devices. They feature high-voltage 
outputs with collector-current ratings of 1.5 amperes 
for each darlington pair. 


The ULN2074 and ULN2075 are unique general- schematic (each switch) 
purpose devices, each featuring uncommitted 
collectors and emitters to allow for either sinking or 
sourcing the output current. These devices offer 
the system designer the flexibility of tailoring the 
circuit to the application. Typical applications 
include logic buffers, relay drivers, lamp drivers, 
and hammer drivers. 





OUTPUT C 


INPUT B 





For proper operation, the substrate must be connected 
to the most negative voltage. pees SUBSTRATE 


The ULN2074 and ULN2075 are characterized for 
operation from 0°C to 70°C. 


absolute maximum ratings at 25°C free-air temperature for each switch (unless otherwise noted) 


ULN2074 ULN2075 UNIT 
Vv 


Collector-emitter voltage 


Operating free-air temperature range 


Storage temperature range | -55 to 150 | 
Lead temperature 1/16 inch (1,6 mm) from the case for 10 seconds a eee ee ee 





NOTE 1: For operation above 25°C free-air temperature, derate total power to 1328 mW at 70°C at the rate of 16.6 mw/°c. 
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TYPES ULN2074, ULN2075 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


TEST 
PARAMETER TEST CONDITIONS 
FIGURE 


VcE=50V, Ta=70°C 
Vcr = 80 V 
Voce = 80V, Ta=70°C 


Collector output cutoff current 


On-state input current 


On-state input voltage 


1)=935HA, Ico =750mA 


y=1.25mA, Ic=1A 
Collector-emitter 


: y=2mA, 
CE(sat) saturation voltage A Note 2 


1)=2.25mA, Ic=1.5A, 
See Note 2 





NOTE 2: These parameters must be measured on one output at a time using pulse techniques, ty, = 10 ms, duty cycle < 10%, 


switching characteristics at 25°C free-air temperature 


PARAMETER TEST CONDITIONS 


Propagation delay time, low-to-high-level output See Figure 6 
Propagation delay time, high-to-low-level output 





PARAMETER MEASUREMENT INFORMATION 


VcE 


Vi 
IcEXx 


Bs I aren ‘ 


FIGURE 1—-VcEX(sus) FIGURE 2-IcEx 
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PARAMETER MEASUREMENT INFORMATION 


Nfon) 
Vi OPEN 
T i. VcE fic 
FIGURE 3-I1(on) FIGURE 4—Vj(on) 


te 


1 f he 


FIGURE 5—VcE (sat) 


68 2,2W ; 
1 1 
OUTPUT tPHL —O na —pi [- tPLH y 
CL = 15 pF 1 on 
(see Note B) OUTPUT 50% 50% 
———VOoL 


VOLTAGE WAVEFORMS 


35 V 









GENERATOR 
(see Note A) 





TEST CIRCUITS 
NOTES: A, The input pulse is supplied by a generator having the following characteristics: PRR = 50 kHz, duty cycle = 10%, Zg = 50M. 


B. Cy includes all probe and stray capacitance. 


FIGURE 6-SWITCHING CHARACTERISTIC 
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ELECTRICAL CHARACTERISTICS 





















































INPUT CURRENT COLLECTOR CURRENT 
ve vb 
INPUT VOLTAGE BASE CURRENT 
| ee ea ae 
VCE * VCE (sat) 
TA* 25°C 
pote ted we af anmbened 
Duty Cycle = 90" i Je | i 
. 1 | . 
r 1 1.0 1! ols 
es eee ee seni eee pereen Ce 
: : | | 
5 5 |_| /ULN207415 | | 
3 : | CHARACTERIZED ONLY 
a = | UP TO THIS POINT | 
* 3 0s AF a i 
+ o 
ees i slo ed 
C) | os peel | 
0 0.8 1 1S 2 2.5 
Vi-Input Voltage-V 1g—-Base Current—mA 
FIGURE 7 FIGURE 8 





THERMAL INFORMATION _ 





















































MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT 
vt vs vs 
DUTY CYCLE a0 DUTY CYCLE DUTY CYCLE 
4 v 
TAs 26°C es TaA= 50°C 
« N= Number of Outputs ¢ N = Number of Outputs at oo < N= Number of Outputs 
a Conducting Simuftaneously Ea ¢ Conducting Simultaneously t Conducting Simultaneously 
© 16 “a £ 
5 v —] 3 E 
s“CTAANTTPN é 
TON] 5 por rf 
Fo ANN ee i 
s” KLIS g'° 8 
COONS BSS | 
; a ae £ E 
LOCC 
3 i ee = 05 2 . 
Beets leseal "ie E 
ane aee eae 7 0 : 
oO 10 20 30 40 50 60 70 80 80 100 0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 #0 90 100 
Duty Cycle—% Duty Cycle—% Outy Cycle-% 


FIGURE 9 FIGURE 10 FIGURE 11 





TYPICAL APPLICATION DATA 


V+=48V 


TMS1000 
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bilities Ses AR, Alla TD NR BALI a PN ld Si A EE RTI 


general 


The applications have been divided into several categories. Even though a particular device is shown in a given applica- 
tion, that does not mean it is the only device that can be used. For example, the SN754518B is shown as a lamp driver. 
Depending on the voltage and current requirements, other devices may be used such as the SN75401, SN75411, 
SN75431, SN75461, SN75471, and so forth. 


The categories into which the applications have been divided are as follows: 


Lamp drivers 

Relay/solenoid drivers 

Hammer drivers 

Core memory driver and inhibit control 
Digital comparators 

Detectors 

TTL-to-MOS and MOS-to-TTL drivers 
Inverting buffers for high-current loads 
Miscellaneous applications 


lamp drivers 


Figures 1 and 2 show basic lamp driver applications. 






+ OMBVEI0K | 
SN75475 
or 
SN78877 
SN75451B 
FIGURE 1— LAMP DRIVER FIGURE 2 — HIGH-VOLTAGE LAMP DRIVER 


WITH INDUCTIVE CLAMP-DIODE PROTECTION 


Note that in any lamp-driver application the turn-on surge current of a cold lamp may be as much as 10 times the 
normal on current; a 100-mA lamp may have a 1-amp turn-on surge. Peripheral drivers can handie 100-mA operating 
currents, but a 1-amp surge is far more demanding. The normal maximum continuous collector current rating is 300 or 
500 mA, although a 500 or 1000 mA (maximum) surge current may be sustained for duty cycles not to exceed 50% 
or 40%, respectively, with on time less than 10 milliseconds. Current peaks exceeding these maximums may cause 
device deterioration. 
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lamp drivers (continued) 


_ Several methods can be employed to limit surge currents when using peripheral drivers. These methods allow 200- to 
300-mA lamps to be driven without exceeding the surge limits of the devices. One method that can be used employs 
“keep alive” resistors as shown in Figure 3. These resistors maintain off-state current at approximately 10%. This will 
reduce the surge current. 


INPUT“A"'© 
STROBE © +V 


INPUT “B” © 







$N75451B 


FIGURE 3 — LAMP DRIVERS WITH “KEEP ALIVE” RESISTORS 


With the basic SN75450B, SN75460, or SN75470, the availability of the gate output and base leads, as well as the 
emitter lead, allows use of several methods of current limiting. One method is to place a current-limiting resistor be- 
tween the gate output and the transistor base, as shown in Figure 4. With an operating load current of 100 mA, a 
typical hee of 50 for the output transistor, and selecting 250 mA as the peak surge, the value of the base resistor 
can be determined from the following equation: 


VOH — VBE 5V 
'B (limit) 
where: 
VOH = 3.3 V (typical) 
VBE = 0.85 V (typical) 
Ic (limit) 250 mA 


hee 50 


SN75450B 





Ig Vimit) = =5mA 
Therefore: 


3.3 — 0.85 
= ———- = 5002 
0.005 


THIS SIDE CAN PERFORM 
THE SAME OR ANOTHER 
FUNCTION 


FIGURE 4 — LAMP DRIVER WITH BASE RESISTOR SURGE LIMITING 


This method is not the best because of lack of control over critical parameters. A worst-case condition of low VBE, 
high hFE, and high gate output would result in peak surges in excess of 500 mA. 
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Figure 5 shows a configuration that is less susceptible to variations in parameters. The emitter resistor is small enough 
to be of little significance at the steady-state on level, but will limit the peak levels. In this example, aGE1815 tamp 
was used and the actual steady-state current was 191 mA. With a typical gate VQH of 3.3 volts and a VBE of 0.95 volt, 
{at 200 mA) the transistor will saturate and limit when its emitter voltage reaches VOW — VBE, or 2.35 volts; this 
occurs at VE/RE, or about 345 mA. Figure 6 shows the output current waveform. 


lamp drivers (continued) 






350 
12V 
GE1815 
INPUT 300 
250 
<x 
1kQ . 
ec 200 
2 
5 
3 
» 150 
aS 
2 
SN75450B = 
© 100 
50 
THE SAME OR ANOTHER 2 0 60100150 200 250-300 350 
FUNCTION 
Time—ms 
FIGURE 5 — LAMP DRIVER WITH FIGURE 6 — OUTPUT CURRENT vs TIME 
EMITTER RESISTOR SURGE LIMITING FOR CIRCUIT IN FIGURE 5 


In this example the peak surge is sustained for about 150 milliseconds. As the lamp warms, its impedance rises and the 
load current drops rapidly to the steady-state level. Even with worst-case parameters the surge current would be under 
500 mA. The efficient performance of this type of current limiting explains its popularity for lamp-driver applications. 


Improved accuracy and consistent performance can be achieved by utilizing one of the output transistors as a 
current-sensing device to clamp the lamp driver as shown in Figure 7. In this circuit the lamp current must flow 
through the 1.9-ohm resistor in the emitter of the lamp driver. The first advantage is that the resistor is smaller than 
that required in the previous circuit, and has even less effect on the steady-state operating level. The base-emitter 
junction of Q2 is connected across the 1.9-ohm resistor, with its collector tied to the base of Q1 in a typical 
current-limiting mode. A Vege of only about 0.6 volt begins to turn Q2 on, clamping the base drive into Q1. Clamping 


occurs at an output current equal to VgeE/1.9 2, or 0.6 V/1.9 2; the output clamp level is then 316 mA. As in the 


previous application, the surge current lasts for about 100 milliseconds before decreasing rapidly to the quiescent level 
of 190 to 200 mA. 


Two important precautions should be kept in mind when using this type of surge protection; (1) surge currents should 
not be allowed to exceed the driver surge rating under any conditions; and (2) current limiting must not take place 
during steady-state operations, as this would increase driver power dissipation and could cause failure. 
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lamp drivers (continued) 


CONTROL” 


SN75450B 





FIGURE 7 — LAMP DRIVER WITH CURRENT-SENSING 
SURGE PROTECTION 


Another method is basically to use two switches; one to turn on the lamp with current limiting and the second to take 
over, after a delay, without current limiting. This eliminates the effects of parameter variation without reducing the 
quiescent operating level of the lamp. Such a circuit using the SN75452B is shown in Figure 8. A high-level input turns 
Q1 on immediately, while Q2 is delayed by the input RC network, allowing about 200 milliseconds of limited-current 
warm-up before turning the lamp on fully. Figure 9 shows the current levels versus time, and the effect of the warm-up 
mode on resulting peak levels. 








400 
350 
5V 12V 
(INPUT 300 
CONTROL Py 
: € 
1 250 
Cc 
2 
390.2 6 200 
Ss 
Qa 
5 150 
° 
100 
$N75452B 
50 
500 pF 
ft ° 0 50 100 150 200 250 300 350 400 
Time—ms 
FIGURE 8 — LAMP DRIVER WITH FIGURE 9 — OUTPUT CURRENT vs TIME 
WARM-UP CIRCUIT FOR CIRCUIT IN FIGURE 8 
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lamp drivers (continued) 


Another interesting lamp-driver application is depicted in Figure 10, showing the SN75450B as a panel-light intensity 
control. Controllable feedback around the gate allows its operation in the linear region, thus providing variable drive to 
the output transistor. An emitter resistor as shown may be used to limit initial turn-on surges. In this application a large 
amount of power will be dissipated in the output transistor at half-power operating levels. 


Care must be taken not to exceed the total power-dissipation capability of the drivers, In a typical application the gate 
output will be only about 2.2 volts because of operation within the linear region, A control setting of about 280 ohms 
puts the gate in its linear region. A control setting of 100 to 150 ohms turns off the lamp, and a setting of 700 to 


800 ohms will yield a full-on condition. ‘shi 


66092 2.2ki2 






SN76450B 


THIS SIDE CAN PERFORM 
THE SAME OR ANOTHER 
' FUNCTION 


FIGURE 10 — PANEL-LIGHT INTENSITY CONTROL 
relay/solenoid drivers 


Figures 11 and 12 show typical relay/solenoid driver applications. Note that when using drivers that do not have output 
clamp diodes provided internally, these diodes should be provided externally across the inductive load as shown in 
Figure 12, 


48-V, 
250-mA 
5V IN RELAY 








O48 V+ 10% 
SN75475 fy : INPUT "A" O 
$N78477 STROBE © +V 
INPUT “’B”’ O 
SN75451B 
O O 48-V, 
STROBE IN 250-mA 
SOLENOID 
FIGURE 11 - HIGH-VOLTAGE RELAY/SOLENOID FIGURE 12 —- RELAY/SOLENOID DRIVER 
DRIVER WITH EXTERNAL CLAMP DIODES 
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relay/solenoid drivers (continued) 


In some applications involving the switching of inductive loads, the fast rise time and high-voltage transient occurring 
during turn-off can force the output transistor into a secondary breakdown condition. In such cases the collector 
voltage reaches VCC levels within a few nanoseconds. To prevent undesired breakdown, the collector-voltage slew rate 
should be reduced to 1 volt per nanosecond or less. This gives the gate sufficient time to provide a low base-to-ground 
impedance before the collector voltage is extremely high, and collector-to-emitter breakdown is prevented. To 
accomplish this, a 500- to 1000-pF capacitor from the collector of the output transistor to ground is usually adequate 
(see Figure 13). 






Vec2 
© 
LOAD 
Vec1 
INPUT O 
0.001 uF 
SN75451B 


THIS SIDE CAN PERFORM 
THE SAME OR ANOTHER FUNCTION = 


FIGURE 13-CAPACITOR PREVENTS PREMATURE COLLECTOR-TO-EMITTER BREAKDOWN 


In some systems, power-supply failure or sequencing may result in the output Vccg collector supply being on while the 
gate supply Vcc1 is off. Under this condition the collector-to-emitter breakdown is generally Jower because of the 
increase in base-terminating impedance resulting from the gate being off. Figure 14 shows a practical method of 
preventing complete loss of gate power while VCC is on; the zener diode yields a 4- to 5-volt supply level to the gate 
during Vcc power failure. ay 


SN75450B 


THIS SIDE CAN PERFORM 
THE SAME OR ANOTHER a 
FUNCTION 


FIGURE 14—PROTECTION AGAINST LOSS OF Vec1 
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(See eee en 





hammer drivers 


Figure 15 shows a typical hammer-driver application. If the type of driver used does not have internal output clamp 
diodes, a 1N3064 or similar diode should be connected across the inductive load in arder to provide this protection. 


SN75476 







O O 
STROBE INPUT 


FIGURE 15 — DUAL HAMMER DRIVER 


core memory driver and inhibit control 


reLprf 


8 Q 
10 1/2 TID131/T1D133 


+V10 





SOURCE g 
CONTROL 









Dee 


SN75450B 







4 le 





SINK t SOURCE 
CURRENT CURRENT 
STROBE O 
, O O © O-+ 
SINK 
CONTROL TO MEMORY DRIVE LINES 
Source and sink controls are activated by high-level input voltages (Vip 22 V) 
FIGURE 16 — CORE MEMORY DRIVER 
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core memory driver and inhibit control (continued) 





PLANE 1 
INHIBIT © 
PY 


HEAT SINK 


STROBE 
& 


PLANE 2 


HEAT SINK 
INHIBIT Gam, 
P2 








x Enabled Enabled 
ta Inhibited Enabled 
L Enshied Inhibited 
4 tnhitited Inhibited 

L Enebled Enabled 

H = high level, L + tow level, X © Irretevant 
FIGURE 17—CORE MEMORY INHIBIT CONTROL 
digital comparators 
svo 


<<) 
>i 
wl 
+ 
we 
un 






5V 0 
{AB) =KE 
“A+B 
INPUT “A” © INPUT "A" © 
STROBE O tNPUT “B" © 
INPUT “B" © SN754538 


VT acwe 
INPUT “Cc” 


=¥y+CeABs+c 


SN754548 





© Y=G+ a9 2Ae Ihe 2A 





FIGURE 20—GATED COMPARATOR 
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detectors 


© OUTPUT 


SIGNALS FROM 
PEAK DETECTORS 





SN75453B 
OUTPUT 


Low output occurs only when 
inputs are low simultaneously. 


tit inputs are unused, they should be connected to +5 V through a 1 kQ2 resistor. 
FIGURE 21—IN-PHASE DETECTOR 


SN75452B 
SN75452B 





TThe two input resistors must be adjusted for the levet of MOS input. 


FIGURE 22—-TTL OR DTL POSITIVE LOGIC-LEVEL DETECTOR FIGURE 23—MOS NEGATIVE-LOGIC-LEVEL DETECTOR 


TTL-to-MOS and MOS-to-TTL drivers 











Vs 
O MOS 
2Ns449 OUTPUT 
222 
TTL O MOS 
\NPUT OUTPUT 
222 
$N75451B 
100 prt 75082 
t Value of coupling capacitor may need to be adjusted 
for frequency of operation. 
FIGURE 24—TTL-TO-MOS CLOCK DRIVER FIGURE 25—TTL-TO-MOS CLOCK DRIVER 
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TTL-to-MOS and MOS-to-TTL drivers (continued) 


-10 V OR NEGATIVE -10 V OR NEGATIVE 
+5V SUPPLY OF MOS CIRCUIT +5 V SUPPLY OF MOS CIRCUIT 
° o o 


22 ku 


SN75450B 


















INPUT “B"O © OUTPUT “B™ 





i759 4.7 ki 


FIGURE 26—DUAL TTL-TO-MOS DRIVER FIGURE 27—DUAL MOS-TO-TTL DRIVER 


inverting buffers for high-current loads 


SN75467 SN75468 SN75469 
or or or 
ULN2002A ULN2003A ULN2004A 
Yss av 


a 











P.MOS 
OUTPUT 





TTL = 


OUTPUT — CMOS 


ouTpuT = ~*~ i 


FIGURE 28—P-MOS TO LOAD FIGURE 29—TTL TO LOAD FIGURE 30—CMOS TO HIGHER 
CURRENT LOAD 
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miscellaneous applications 


5V 


$N75450B 





© OUTPUT Q 


FIGURE 31—-SQUARE-WAVE GENERATOR 


MOS READ 


ou VO "1" ENABLE Vss 
O © 





D O 
INPUT 


MOS aT © Vop 
0 "0" ss* 
Vpp = -7V 
Vref = 9 


FIGURE 32—TTL COMPATIBLE DRIVER AND SENSE AMPLIFIER 
INTERFACE TO MOS MEMORY I/O LINES 
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miscellaneous applications (continued) 


+VI 
° 


© OUT-OF-PHASE OUTPUT 


INPUT © 


O-V2 





SN754608 


STROBE © THIS SIDE CAN PERFORM 
THE SAME OR ANOTHER FUNCTION 


FIGURE 33—FLOATING SWITCH 


O OUTPUT 












OLINE1 


ref 






ae | 


TWISTED 
PAIR 
SN75450B LINE 
INPUT 
FROM O OLINE? 
TTL 


Termination is made at the recelving end as follows: 
Line 1 Is terminated to ground through Z,/2; 
Line 2 is terminated to +5 volts through 2,/2; 

where 2g Is the line impedence, 


FIGURE 37—BALANCED LINE DRIVER 


© IN-PHASE OUTPUT 


INPUT O 


STROBE © 


INPUT © 


6N7404 
INVERTER 


P.N-P POWER 
TRANSISTORS 







SN75475 





or 
$N75477 


FIGURE 34—SWITCHABLE CURRENT SOURCE 
WITH INDICATOR LAMP 


BVO 


COMPLEMENTARY OUTPUTS POR: 
GO/NO-GO INDICATORS 
MOS CLOCK DRIVERS 
BIPOLAR RELAYS 


8N765461B 


FROM ALARM 
TRANSDUCERS 


FROM ALARM 
TRANSOUCERS 





FIGURE 38-ALARM DETECTOR 
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